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Title & Document Type: 8600A Digital Marker Operating and Service Manual 
Manual Part Number: 08600-90001 
Revision Date: September 1970 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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Insiructior manual symbol: the 
prc'diiot will be marked with this 
symbbl when it is necessary for\ 
the \\ser t<l refer to the instruc- 
tion 'manual (refer to Table of 
Contents). | 
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Indicates hjizardous voltages. 



Indicates earth (ground) terminal. 
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fETi)\EAI^TH GROUND 



[his is y Cilhss I \product (provided with a 

firoteptife \earthin; ; terr l^i^al)- ^ An uninterruptible 
safety earth grourid must be provided from the 
main |)owdr source ld> the pi-oduct input wiring ter- 



niinals- power coijji or -applied power c»^rd set. 
V/henever Is likcfly that the protection hiis been 
impaired, \he\ product must be made' inoperative 



aiad be tecufed against any unintended operation. 



before APkV iNGl POWER \ 
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Verify that thd product is configured to match the 

\ available main Ipower source p\er the input power 

configuration! iiistriictions provided in this manual. 
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If this product is to be energized via an autotrans- 
former make sure the common terminal is con- 
nected to the neutral (grounded side of mains 
supply). 



The WARNING sign denotes a 
hazard. It calls attention to a 
procedure, practice, or the like, 
which, if not correctly performed 
or adhered to, could result in 
persona! injury. Do not proceed 
beyond a WARNING sign until 
the indicated conditions are fully 
understood and met. 



The CAUTION sign denotes a 
CAUTION hazard. It calls attention to an 
operating procedure, practice, or 
the like, which, if not correctly 
performed or adhered to, could 
')V;result in damage to or dest'fiib- 
\ ^jbn of part or all of the product. 
£)0 not proceed beyond a CAU- 
TION sign until the indicated 
conditions are fully understood 
and met. 



SERVICING 



WARNING 



Any servicing, adjustment, maintenance, 
or repair of this product must be per- 
formed only by qualified personnel. 

Adjustments described in this manual 
may be performed with powe^^ supplied 
to the product while protective covers 
are removed. Energy available at many 
points may, if contacted, result in per- 
sonal injury. 

Capacitors inside this product may still 
be charged even when disconnected from 
its power source. 

To avoid a fire hazard, only fuses with 
the required current rating and of the 
specified type (normal blow, time delay, 
etc.) are to be used for replacement. 
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\ Serial Numbers Prefixed: 1030- 

This manual applies directly to HP 
Model 8600A Digitial Marker having 
serial prefix number 1030-. 

Other Prefixes 

See Section VII, MANUAL CHANGES. 
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1-1„ INTRODUCTION instrument serial numb»?r prefix is not listed on 



1-2. This manual contains all information 
required to install, operate, test, adjust and 
service the Hewlett-Packard Model 8600A Digital 
Marker. This section covers instrument 
identification, description, specifications and 
other basic information. 

1-3. Figure 1-1 shows a front view of the instru- 
ment and accessories supplied. 

1-4. The various sections in this manual provide 
information as follows: 

a. SECTION II, INSTALLATION, provides 

information relative to incoming inspection, 
power requirements, mounting, packing and ship- 
ping, etc. 

b. SECTION III, OPERATION, provides in- 
formation relative to oper^iting the instrument. 

c. SECTION IV, PERFORMANCE TESTS, 

provides information required to ascertain that 
the instrument is performing in accordance with 
published specifications. 

d. SECTION V, ADJUSTMENTS, provides 

information required to properly adjust and align 

the instrument after repairs are made. 

e. SECTION VI, REPLACEABLE PARTS, 

provides ordering information for all parts and 
assemblies. 

I 

f. SECTION VII, MANUAL CHANGES, nor- 
mally will contain no relevant information in the 
original issue of a manual. This section is reserved 
to provide back-dated and up-dated information 
in manual revisions or reprints. 

g. SECTION VIII, SERVICE, includes all in- 
formation required to service the instrument. 

1-5. INSTRUMENTS COVERED BY MANUAL 

1-6. Hewlett-Packard instruments carry a ten 
digit serial number (see Figure 1-2) on the back 
panel. The first four digits are the serial number 
^ prefix. When the serial number prefix of your 

instrument matches one of the prefix numbers on 
the inside title page of this manual, the manual 
applies directly to the instrument. When the 



the inside title page of the initial manual issue, 
manual change sheets and manual up-dating infor- 
mation is provided. Later \editions or revisions to 
the manual will contain the required change in- 
formation in Section VII. ^ 

1-7. DESCRIPTION \ 

1-8. The Model 8600A Digital Marker was de- 
signed as a complement to the Model 8601 A 
Generator /Sweeper. 

Note 

Model 8601 A Generator /Sv/eepers with 
serial numbers lower than 9\45-1130 
will require a minor modification be- 
fore being used with the Model 8600 A. 

The modificfition kit part number is 
08601-60093. \ ! 

V' . 

V 

1-9. The required modification does not affect 
sweeper functions; sweep modes, sweep rates, and 
sweep linearity are all preserved. The 8600/8601 
combination may be used with any display having 
an external horizontal input, such as an oscillo- 
scope, the HP Model 8407A/8412A Network 
Analyzer, or a graphical recorder. 

1-10. The Model 8600 A provides five indepen- 
dent markers which may be placed at any point 
on a display while making swept measurements. 
The markers appear either as bright spots on the 
trace or as vertical markers. In addition, the fre- 
quency of any selected marker is continually 
displayed on a numerical read-out while sweeping. 




Figure 1-2. Instrument Identification 



1-1 




I 



General Information 



Model 8600A 



Table 1-1. Specifications 



SPECIFICATIONS 



l|ARKER 

When providing markers, the 8600A must be used with 
1 the 8601A Gener^tor/Sweeper. Hence, all marker 
I specifications appiy only for the 8600A/8601A 
\ combination. Markers may be geherated on an oscil- 
lloscope (SCOPE mode) or recorder (Recorder 
\mode): 

Marker Accuracy: Any marker may be placed at a 

desired frequency ± (0.05% of sweep width 
sweeper stability*). 

D^ift: 

±0.1%/° temperature change. 

±0.001%/V line vo’tage change. 

± sweeper drift. 

± counter stability (refer to COUUTER section). ,, 
Typical Marker Drift: When the 8601 A is in SYM- 

METRICAL mode and SWEEP speed <1 sweep/ 
second is: 

<5 kHz/10 min high range. 

<0.5 kHz/10 min low range. 

Minimum Marker Separation: Approximately 1% of 

display width. 

COUNTER 

Display: 6-digit readout, least significant digit inay be 
suppressed. ^ 

Frequency jVIeasprement: 

Range: 0.1 kHz to 15 MHz. 

♦Typically < 2 kHz high band, < 0.2 kHz low band. 



, Gate Time: 10 msec (100 Hz resolution). \ 

' Input Sensitivity: 100 mV rms to 10 Vrms. 

Overload: Input should be less ^han 10 Vrms. 

\ Damage Level: 15 Vrms. ±50 Vdc. 

\\ Impedance: 0.6 Mf2 shunted by 30 pF. 
Accuracy: ±1 count ± time base accuracy. 

Time' Base: 

Frequency: 1 MHz 
liability: . 

‘ Temperature: ±30 ppm (0° — 50°C); ±5 ppm 

.,,(10° - 40°C). 

Line Voltage: <T ppm for ±10% line voltage 
variation. , 

Sample Rate: -.'S/seii.' 

R®set.\ Automatic. 

■GENERAL', ' / , 

Front Panel Connector: 

Input: Accepts AUX OU'jT from swi^eper to count 

' marker frequency; also is the /signal input, for 
normal COUNTER operation. (Refer to 
counter section above.) ; 

Line yoltage: 115 - 230 Vac ±llfe; 50 - 400 Hz; 

35: watts. \ M A' ■ 

Weight: Model ^600A; Net, 12 lbs 12 oz (5,78 kg). 

, Shipp/ng, 18 lb (8,16 kg). , ; 

Dimensions: 3-7/8 in. high x 16-3/4 in. wide x 13-1/4 
in. long (99 X 413 , x 337 mm). 



The scan ramp of the Generator/Sweeper is! 
stopped for 15 milliseconds at the frequency of 
the markers to be counted. Other markers stop 
the scan ramp for 1.5 milliseconds. 

1-11. At slow sweep rates the ratio oi^ stop time 
to sc:.n time becomes quite small and marker 
intensity inay be inadequate. Under these condi- 
tions, vertical markers may be added which ate 
clearly visible on the slowest swbeps. A positive 
pulse on the CRT identifies the marker at which 
the frequency is being counted. Negative pulses 
identify remaining markers to avoid ambiguity. 
Marker height is controlled by a front panel 
MARKER HEIGHT control. 

1-12. In the RECORDER mode the Model 
8600A operates as it does in the SCOPE mode 
except that the sweep is stopped for 100 millir 
seconds at all markers to allow time for the 
Y-axis of the recorder to respond to the fast, 
marker spikes. 



1-13. In the COUNTER mode the Model 8600A 
operates as a standard 10 millisecond gate time 
counter with a sample rate of 5/second, The in- 
put signal may be from any source within the 
amplitude and frequency range of the counter. 

1-14. Complete specifications for the Model 
8600A are provided in Table 1-1 . 

1-15. ACCESSORIES SUPPLIED 

1-16. The following accessories are supplied with 
the Model 8600 A: 

a. A power cord. 

b. A rack mounting kii. 

c. Modification Kit. A simple modification 
is required bn model 8601A’s with Serial Nuniber 
945-01130 and below. One kit is supplied with 
each Model 8600A. Additional kits .may be 
ordered through your local HP Sales 6ffice by 
specifying HP Part Number 08601-60093. 
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ACCESSORIES NOT SUPPLIED 



! ! 1S2T TEST ctjUIPMENT AND ACCESSORIES 

, . 1 ' V''' v'V REtJuiRED '.;Nv ''.,-4' 

tlS A ;Sewice Kit, .kP Part dumber, 08600- . > ' ;■ "'/S /‘S:;;'' 

60018 is recommended fbr maintenance purposes^^^^^^ j , \ 

'■/ ■ A ■ ;!. : ' , ■ \ ■ A l:4^S';Aists equipment and 

1-19.\ VVi^RRANTY \ aCf'fi.SKnHes' recbrnirbended to service ' tHe Model 

,.'vt ' 



accessories' recbrniiiended to service ' tHe Model 

. \ v.v:,, ;-:'n ' ■) "\ . 



1-20. AjCertification pd Vt , 
the Model 8600A appears on the inside, front 
co^er 6i this manual. 
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\ r 

'' ^ 

Item 

V ■ ■ ' ' 


CrihraASpecifications , \ 


Mp.del NumtheA'.A 




Variable Voltage Trans- 
former 


■Range: r 127\Vaeyy ■ / ■ 

Voltmeter Range: i\03 -^127 Vac Volt 


General. Radio W5MT3A or 
' 'Superior ,El%tiA' ■ UOlM:A 


'' P.4A 

,‘Ayv • 

' V ' 

- 1 — 


Ohmmeter 


hesist^ance Ranges: V ohm to AltiO meg- 
ohms . \ 

Accuracy : ±10% Of reading 


, HP i IOC VoR^oh m -am m^^ter 

; -A'.' . A'' . 

’ . ' ' o' • ‘ ‘ ■'.'iv 

» , '’V . 


.:)• 1 

, ^ / ■,'^S'’ 
/'/Av'' 

: V ‘ ;■' 


10:1 probes 


10:1 divider attenuation; input 10 meg- 
ohms, 10 picofara«;d > 


AA H^ 10004 (2) A 


:A' A,,,8A;yA 

/,',' ’.A' 


Oscilloscope 

\ A , 

w 


Frequency Range: dc to 50 MHz 
Time Base: 1 jUs/Div to 10 ms/Piv 

Time Base Accuracy: ±3%, ' 

Dual Channel, Alternate Operation: ac or 

dc coupling ,A±v ' -Ar'y 

External i^WE*p Mode ''A' 

Voltage Accuracy Sensitivity: O.Op&y/l^h 


HP isOA with HP IBpl? Ver- 
tical Amplifier, and: 

HP 1821 A Horizontal Ampli- 

'''■ «• f'.' 0* ■ 

her .■/■ .. 

A'A'" .''''v 

',,/A V-'" 

'A'.' , ,‘v' 'll' ■' 


P , A , S ■■ 

• . / -'M 

. V 

' ) 


tligitai Voltmeter 

' 7 \ ' 

\ ■ ' ■ ■ 

i\ V 

,, 

■ ■ i' ■ 1 


Voltage Accuracy; y ±02,% ,a \ 

Range Selection:, i Manual or yAut(\matic 
Voltage Range: 1 — IpOO Vdc full scale 

Input Impedance: 10 megohms 
Polarity: Automatic Indication 


H,P AM;i'0A Digital ' Voltmeter 

..'.'.'■'Aith •■,;%'/' ,:,■'■ 

' HP'3443A Plug;j«i ■ ' A 

: ’■ ' / /" 

■./' / ■ 


/a"P’ a, S;:::;; 

. I ' _ 

■>.' ■ ■ 


A Frequency Counter 


Frequency Range: ; 10 kHz 15 MHz , 
Accuracy; ±0.001%. 

Sensitivity; yOO mVrms 
Readout Digits: >1 digits , 


\ 1 ' i '"y* ' 

HP ■;-5245L Frequency,, 

CpUpter ,■ AA',’'' 


■’■■yy'^iAA' 

'* ,‘A ' ' A ) 


■fr?!"". )"! " — " — ' ■' — 

Power Supply^ ! i 

' A..'/''' ^ ,;A 


,A”' ! . 

Output Voltage: Variable, 0 A ^ Vdc 
.> Output Current: 0 — 40 niA 
Meter Restilution: >5 mV ' . 


HP 6215 A Ppvr^r Supply , ■ 

A,' A;. /Ay 

'.A' ' 


1, ■ ' M’, 

s ' i/ 


\ \ h ^ '''t'l 


^ ■.'■’‘''V ■ .’ 

.1 to 110 MHz ' , ,a/.' 


HP 3601 A' (no substitute) 

J 


.‘,a’'Aai,' 

1 — ■! 


'test Oscillator 

, k'.;' 


IpyHZ'lo 10 MHz,:;' ’ '' A' A' „ 

,, 3.10, y maximum into 50 ohms,/ 


\ HP651:®I?' ■’ / 


' P, S'A"' 

i' ,■ A'A:'' , 

'/ ■ 


'1’qn‘iperature cbntrollt^ii 

; ,;;'V,A'‘ 'oven ^ .'"Ay^' 


Adjustable, from o' to 55“0. / A 

i I- 


, , A'*’-' ' 

^ yAy'" ’ 


:/A^"^yy 


Logic Probe , / 

■ ■■ 

‘ \ ' 1 1'l ,» 


,U.«. r-~ 

Clip.s on integrated circuits and gives visible 
/ indication of state (high or loVvA el’ uH 

A;yA'Pins. ^.A^'A’ 


' A'liP 10528^ '’ 

' /', 

.A," ' ' 'A 


A’''- A',' 1 

\ A ’a : , 


RF)li)etector 

^ y -"" " ' y-^^A'A; 


' .1 MHz tQ,,l,;2’0Hz ' V"'' ' 

50 ohm idpu't ,■./*' AA''" '■ 

::^0 " ■ A '/‘ . 


,■"'' HP '8471 A 

'A ' ‘ ' ' ' 
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Table 1-2. Te^ Equipment ana Accessories List (Cont.) 



Item 



Cai\)Ie Assembly (3) 



Criticai Specifications v 

BNC .Maie to Dull ilanana Plu|i’, 45 inches 

4g. ■ \ I ' ' V 



Cable Assembly (7) Male BNC ConnWkors\48 inches long 



Service Kit 



Consisting of: 60 1 pin extendev: bodid 

\ 08^1100-60020 \ 

\ 30 \ pin extender board 

0861 ) 0-60021 



Model Number 
HP IIOOIA 



HP 10503A 
08600-60018 



nP = Pcrforilnance T^^sts, A ~ Adj\ist, merits, S = Service 



Use* 
P, A, S 



P, A,S 



•i 



1 
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SECTION II 
INSTALLATION 



2-1 INITIAL INSPECTION 

V ■ ' ■ ' ■ 

' , • ■ , I 

2-2. Mechanical Check 

2-3. Check the shipping carton for evidence of 
damaged immediately after receipt. If ther^v is any 
visible damage to the carton, request the carrier’s 
agent to be present when the instrument is un- 
packed. inspect the model 8600A for physical 
damage such as bent or broken parts and dents or 
scratches. If damage is found refer to paragraph 
2-6 for recjommended claim procedures, If the 
model 8600A appears undamaged, perform the 
electrical check (see paragraph 2-4). The pack- 
aging materiiil should be retained for possible 
future use. \ 

• y 

\ 

2-4. Electrical Check 

2-5. The electrical performance check consists of 
following the procedures listed in paragraphs 4-10 
to 4-15. These procedures allow the operator to 
determine that the instrument is, or is not, oper- 
ating within the specifications listed in Table 1-1. 
The initial performance and accuracy of the in- 
strument are certified as stated on the inside 
front cover of this manud. If the model 8600A 
does not operate as specified, refer to paragraph 
2-6 for the recommended claim procedure. 

2-6. CLAIMS FOR DAMAGE 

2-7. If physical damage is found when the in- 
strument is unpacked notify the carrier and the 
nearest Hewlett-Packard Sales/Service Office 
immediately. The Sales/Service Office will arrange 
for repair or replacement without waiting for a 
claim to be settled with the carrier. 

2-8. The warranty statement for the model 
8600A is on the inside front cover of this 
manual. Contact the nearest Sales/Service Office 
for information about warranty claims. 

2-9. PREPARATION FOR USE 

CAUTION 

Before applying power check the rear 
panel slide switch for proper position 
(115 or 230 volts). 



2-10. Power Requirements 

\ 

2-11. The model 8600A Digital Marker may be 
operated on 115 or 230 yolts ac ±10% at 50 to 
400 cycles, single phase. Pbwer required is about 
35 watts. The 115/230 voit slide switch on the 
rear of the instrument mui^t be in the correct 
position to avoid damage ^>o the instrument. 
When shipped, the instrument is set for 115 volt 
ac operation. \ 

2-12. Power Cable \ 

2-13. To protect operating personnel, the Na- 
tional Electrical Manufacturers Association 
, (NEMA) recommends that the iiistrument panel 
and cabinet be grounded. This instrument is 
equipped with a detachable tliree-conductor 
power cable which, when plugged iiiJ,o an Appro- 
priate receptacle, grounds the instrument. The 
dffset pin on the power cable three\prong con- 
nector | is the ground connection. When using a 
threcKpfong to two-prong adapter the gi^punjd lead 
on the adapter should be grounded to rptajin the 

safety feature. \ ; 

\ 

\ 

\ 

2-14. Operating Environment 

2-15. The model 8600A does not require fprced 
air cooling when operating at temperatun\s fro^ 
0 to 55" C (32 to 131 ’F). Normal air circuU\tion 
will maintain a reasonable temperature within the 
instrum nt. ( 

2 16. Bench Operation 

2-17. The model 8600A has plastic feet and a 
foldaway tilt stand for convenience in bench 
operation. The tilt stand perrhits inclining the 
instrument for ease in viewing the front panel 
indicators. The plastic feet are shaped to provide 
clearance for air circulation and to make modular 
cabinet width instruments self-aligning when 
stacked. The instrument may also be rack 
mounted. 

% 

2-18. STORAGE AND SHIPMENT 
2-19. Original Packaging 

2-20. The same containers and materials used in 
factory packaging can be obtained through the 

2-1 
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Hewlett-Packard Sales/Weryice Office? listed at the 
end of this manual. I 



2-21\ If the model 86bOA is being returned to 
Hewiptt-Packaid for servicing, attach a tag indi- 
cating the type of |ervice requirefd, return 
address, model numbej iand full serial number. 
Also inark the container FRAGILE to assure 
careful handling. 1 

2-22. Iri any correspondence refer to the instru- 
ment by model number and full serial number. 

2 23. Other Packaging Materials 

2-24. Tht\> following general instructions should 
be used far repackaging with commercially avail- 
able materii^ls. 



a. Wrap the instrument in heavy paper or 
plastic. (If shipping to a Hewlett-Packard Service 
Office or center, attach a tag indicating the type 
of service required, return address, model number 
and full serial number.) 

1 

b. Use a strong shipping; container. A double- 

wall carton made of 350 p>ound test material is 
adequate. | 

c. Use enough shock-absbrbing material (three 
to four inch layer) around ' all sides of the in- ' 
strument to provide firm cushion and prevent 
movement inside the container. Protect the con- 
trol panel with cardboeird. 

d. Seal the shipping container securely. 

e. Mark the shipping container FRAGILE to 

assure careful handling. ,, 
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SECTION III 
OPERATION 



3-1. INTRODUCTION 

3-2. This section provides operating instructions 
for the HP Model 8600A Digital Marker. 

3-3. Operating instrucilons for the Generator/ 
Sweeper, which must be interconnected with the 
model 8600A, are not included in this manual 
except as required in initial setup and operation. 
The operator should be thoroughly familiar with 
the Generator/Sweeper or have the approriate 
manual on hand. 

3-4. PANEL FEATURES 

3-5. Front and rear pane! controls, indicators 
and connectors of the model 8600A are identi- 
fied in Figure 3-1. 

3-6. OPERATING INSTRUCTIONS 

3-7. In view of the simplicity of operation of 
the model 8G00A, the Operator’s Checks provide 
adequate information to assure proper operation 
of the instrument. However, the operator should 
experiment with the instrument in order to be- 
come more familiar with its operation. 

3-8. The model 8600A/8601A may be used with 
any display which can be swept by an external 
device. The operator’s checks include instructions 
for using the model 8600A/8601A with the HP 
Model 180A Oscilloscope, the HP Model 8407A 
Network Analyzer, and the HP Model 7005 X-Y 
Recorder. 

3-9. OPERATOR'S CHECKS 

3-10. During checkout at the factory, the model 
8600A is adjusted for proper operation. No ad- 
justment should be required prior to use. The fol- 
lowing procedures verify proper operation of the 
instrument. 

a. Interconnect the equipment as shown in 
Figures 3-2, 3-3 or 3-4. 

b. Set the slide switch on the rear panel to be 
compatible with the available line voltage and 
apply power. 



3-11. OSCILLOSCOPE INSTRUCTIONS 

3-12. Connect the equipment as shown in Figure 
3-2. The output response of any device within 
the frequency range of the Generator/Sweeper 
may be displayed on the oscilloscope CRT. The 
response curve shown in Figure 3-2 is that of a 
50 MHz bandpass filter; the model 8601 A 
Generator /Sweeper is in symmetrical mode and is 
being swept from 45 to 55 MHz. 

3-13. With the model 8600 A operating in the 
scope mode, position the markers on the response 
curve at the points to be counted. If vertical 
markers are desired the Y-Axis output of the 
model 8600A must be connected to the oscillo- 
scope vertical input (use BNC Tee). 

3-14. Depress the PUSH TO COUNT switches 
one at a time and note that the counter counts 
the frequency at the brightest marker dot on the 
response curve. 

3-15. NETWORK ANALYZER INSTRUCTIONS 

3-16. Connect equipment as shown in Figure 
3-3. 

3-17. The output response of any device within 
the frequency range of the Generator/Sweeper 
may be displayed on the model 8412A CRT. The 
display may be amplitude or phase, or both. The 
response shown in Figure 3-3 is the amplitude 
display of a 50 MHz bandpass filter being swept 
from 45 MHz to 55 MHz. The model 8600A is 
being operated in the SCOPE mode. 

3-18. With the model 8600A operating in the 
SCOPE mode, position le markers on the re- 
sponse curve at the points to be counted. 

3-19. At slow sweep rates the markers may not 
appear because the scan ramp is stopped only a 
short time compared to the length of the sweep. 
When this occurs vertical markers may be made 
to appear on the response curve by adjusting the 
MARKER HEIGHT control. The positive-going 
marker is for the frequency being counted. The 
negative markers identify the markers not 
selected for counting to avoid ambiguity. 
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Figure 3-1. Digital Marker Controls, Connectors and Indicators 



3-20. Depress the PUSH TO COUNT switches 
one at a time and note that the counter counts 
the frequency at the brightest marker dot (or the 
positive marker) on the response curve. 

3-21. X-Y RECORDER INSTRUCTIONS 

3-22. Connect equipment as shown in Figure 
3-4. 

Note 

Before placing the model 8600A in the 
RECORDER mode set the marker posi- 
tion controls to the frequency points of 
interest in the SCOPE mode. 

3-23. The output response of any device within 
the frequency range of the Generator/Sweeper 
may be displayed on an X Y recorder. The dis- 
play will be that of the response curve with posi- 
tive and negative markers to identify the markers. 



As with the Network Analyzer mode, the positive 
marker identifies the marker being counted and 
the negative markers identify the markers not 
counted. The response shown in Figure 3-4 is 
that of a 50 MHz bandpass filter being swept 
from 45 MHz to 55 MHz. 

3-24. Because the response of X-Y recorders is 
slow, the SLOW swet>p mode (and slow sweep 
rate) of the Generator/Sweeper must be used. 

3-25. Depress the PUSH TO COUNT switches 
one at a time and note that the counter counts 
the frequency at the positive marker. 

3-26. Last Digit Suppress 

3-27. The last digit suppress pushbutton switch 
on the front panel allows the operator to blank 
the least significant digit in the numerical read- 
out. 



3-2 





Model 8600A 



Operation 




TYPI CAL WAVEFORM OSC ILLOSCOPE 




Figure 3-2. Oscilloscope Interconnections and Typical Waveform 
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Figure 3-4. X-Y Recorder Interconnections and Typical Display 
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SECTION IV 
PERFORMANCE TESTS 



4-1. INTRODUCTION 

4-2. This section provides instructions for per- 
formance testing the Model 8600A Digital 
Marker. 

4-3. Performance Tests 

4-4. Purpose. The performance test procedures 
are used to check instrument performance for 
incoming inspection and periodic evaluation. The 
tests are designed to verify published specifica- 
tions for the instrument. Each test applies di- 
rectly to a listed specification (see Table 1-1). 

4-5. Each performance test procedure begins by 
repeating the specification which it verifies. Next, 
a description of the test and any special instruc- 
tions are listed. 



4-6. All tests must be made with the model 
8600 A interconnected with a HP Model 8601 A 
Generator/Sweeper which is known to be func- 
tioning properly. 

4-7. Test Equipment Required. The test equip- 
ment required for performance testing are listed 
in Table 1-2 and in the individual tests. Test 
instruments other than those listed may be used 
providing their performance equals or exceeds the 
critical specifications listed in Table 1-2. 

4-8. Front Panel Checks and Adjustments. Refer 
to paragraph 3-9, Operator’s Checks. 

4-9. PERFORMANCE TESTS 



4-1 
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4-10. Marker Accuracy 

Specification: 

Any marker may be placed at a desired frequency ± (0.05% of sweep width + sweeper stability). 
Description: 

Marker accuracy is verified by comparing a count made in the COUNTER mode (CW input) with a 
selected marker count made with a swept input in SCOPE mode. 



BLANKINO 




Figure 4-1. Marker Accuracy Test Setup 



Equipment: 

Generator Sweeper HP 8601 A 

RF Detector - HP 8471 A 

Oscilloscope HP 180A 



Procedure: 

1. Connect the equipment as shown in Figure 4-1 and set the controls as follows: 



GeneratorlSweeper: 
SWEEP MODE 
FREQUENCY 



FAST 
. any 



OUTPUT LEVEL 
MODE 

RANGE . . 



+10 dBm 
. . CW 
. . 110 
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4-10. Marker Accuracy (Cont.) 

Digital Marker 

mode COUNTER 

Oscilloscope 

VOLTS/DIV 1 

2. Connect a passive device having a known response curve between the Generator/Sweeper RF 
OUT and the crystal detector. Connect the crystal detector output to the oscilloscope input. 

3. Tune the Generator/ Sweeper (in CW mode) to a known frequency on the response curve and 
record the frequency displayed on the model 8600A. 

4. Place the Generator /Sweeper in the symmetrical, video, or full sweep mode (depending on the 
characteristics of the device under test). Place the Digital Marker in the SCOPE mode and adjust the 
oscilloscope to display the response curve of the device under test. 

5. Select a marker to be counted by pushing the grey pushbutton in the center of the desired 
marker knob. Note that the marker selected provides a brighter marker than other markers. Position 
the marker to the spot on the response curve at which the frequency is known. The Digital Marker 
numerical readout (within the limits of the specification) reads the frequency recorded in step 3. 



4-11. Marker Separation 

Specification: 

Minimum marker separation: Approximately one percent of display width. 

Description: 

This test verifies that any two markers may be positioned adjacent to each other within a minimum 
separation of one percent of the display width. 

Equipment: 

Generator Sweeper . . . . . HP 8601 A Oscilloscope HP 180A 

Procedure: 

1. Connect the equipment as shown in Figure 4-2 and set the controls as follows: 

Generator /Sweeper: SWEEP MODE FAST 

SWEEP FULL . no 



Oscilloscope 

MAGNIFIER 



XIO 



DISPLAY 



. EXT CAL 




/ 
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4-11. Marker Separation (Cont.) 



r 



blanking'\ 
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0 
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DIGITAL MARKER 
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OSCILLOSCOPE 




0 Q Q Q 0 



V. 






Figure 4-2. Marker Separation Test Setup 



2. Place any two markers as close together on the oscilloscope CRT as they can be placed without 
interaction. (Frequency is unimportant in this test.) 

3. Alternately depress the selected markers. Note that the counter readout indicates that the 
markers are within one percent or less of the display width of each other. 



4-12. Frequency Measurement Range and Gate Time 

Specification: 

Range: 0.1 kHz to 15 MHz, 

Gate Time: 10 milliseconds 

Input Sensitivity: 100 millivolts rms to 10 volts rms. 

Description: 

This test verifies the ability of the model 8600 A counter section to count frequencies between 100 
Hz and 15 MHz at signal levels as low as 100 millivolts rms. 



4-4 
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4-12. Frequency Measurement Range and Gate Time (Cont.) 




Figure 4-3. Frequency Range Test Setup 



Equipment 

Test Oscillator HP 651B Generator/Sweeper HP 8601A 

Procedure: 

1. Connect equipment as shown in Figure 4-3. 

2. Connect the test oscillator output (100 Hz, 100 millivolts) to the counter INPUT. Set the 
model 8600A to the CW COUNTER mode. Note that the counter readout is 0.0001 MHz. 

3. Increase the test oscillator output to 1 volt and note that the count remains the same. 

4. Connect the HF Generator (15 MHz, 100 millivolts) to the model 8600A counter INPUT. Note 
that the counter readout is 15 MHz. 

5. Repeat the test at various frequencies between 100 Hz and 15 MHz. 
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4-13. Time Base Temperature Stability 

Specification; 

Time Base Temperature Stability ±30 ppm (0° to +50°C); ±5 ppm (+10° to +40°C). 
Desci ption: 

'4 lese tests verify time base stability over specificed operating temperature ranges. 



TEMPERATURE CONTROL OVEN 



AB TEST 
POINT 2 



r 



DIGITAL MARKER 
HP 8600A 



00000 

a a a a o 



ELECTRONIC COUNTER 




Figure 4-4. Time Base Temperature Stability Test Setup 



Equipment: 

Electronic Counter HP 5245L Temperature Controlled Oven 

Procedure: 

1. Remove the top cover of the model 8600 A and connect the reference oscillator output (A5 
Test Point 2) to the Electronic Counter. 

2. Place the model 8600A in a temperature controllable oven. Set the oven temperature to +10° C 
and allow three hours for temperature to stabilize. 

3. Measure the frequency of the model 8600A reference oscillator and record. 

4. Set the oven temperature to +40° C and allow three hours for temperature to stabilize. 

5. Measure the frequency of the model 8600A reference oscillator and record. The variation 
should not be more than 5 Hz. 

6 . Repeat above tests at 0°C and at +50° C. The variation should not be more than 30 Hz. 



4-6 
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4-14. Time Base Stability with Line Voltage Variation 

Specification: 

Time Base Line Voltage: <1 ppm ±10% line voltage variation. 

Description: 

This test verifies that the time base reference oscillator will not change frequency more than ±1 Hi; 
when the line voltage changes ±10%. 





Figure 4-5. Time Base Line Voltage Stability Test Setup 



Equipment: 

Electronic Counter HP 524 5 L 

Variable Voltage Transformer General Radio W5MT3A 

Procedure: 

1. Connect equipment as shown in Figure 4-6 and set line voltage to 103.5 volts. 

2. Measure the 1 MHz signal from the reference oscillator (A5 Test Point 2) with the Ellectronic 
Counter and record. 

3. Change the line voltage to 126.5 volts and again read and record the reference oscillator 
frequency. 



4. The total variation should not exceed ±1 Hz. 
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SECTION V 
ADJUSTMENTS 



5-1. INTRODUCTION 

5-2. This section describes adjustments and 
checks required to return the model 8600A to 
peak operation capability when repairs have been 
made to the instrument. Included in this section 
are test setups and procedures. Adjustment loca- 
tion illustrations are provided on the first foldout 
in this manual. 

5-3. TEST EQUIPMENT 

5-4. Each test procedure in this section contains 
a list of test equipment to be used. Required 
specifications for test equipment are detailed in 
Table 1-2. Also, each test setup identifies all test 
equipment and accessories by callouts. Any 



equipment substituted for the instruments or 
accessories listed in Table 1-2 must meet the 
minimum specifications in order to adjust the 
model 8600 A effectively. 

5-6. HP 03600-60018 SERVICE KIT 

5-6. The HP 08600-60018 Service Kit is an 
accessory item available from Hewlett-Packard for 
use in maintaining the Model 8600A Digital 
Marker. 

5-7. Table 1-2 contains a detailed description of 
the contents of the service kit. Any item i i the 
kit may be ordered separately if desired. 

5-8. CHECKS AND ADJUSTMENTS 



Adjustments 



Model 8600A 



ADJUSTMENTS 

5-9. Power Supplies Checks and Adjustments 

Reference: 

Service Sheet 8. 




Description: , r 

The power supplies in the model 8600A provide regulated outputs of -15 volts, +15 volts and +o 

volts. An unregulated 200 volt supply is provided for the numerical readout devices. These checks 

verify proper operation of the power supplies. 



Equipment: 

Digital Voltmeter .... 
Variable Voltage Transformer 
Oscilloscope 



. . HP 3440A/3443A 
General Radio W5MT3A 
HP 180A 



Procedure: \ 

1. Connect the model 8600A to the -c source through the variable voltage transformf^r and apply 

115 volts ac to the model 8600A. Operate the model 8600A in the CW COUNTER mode with no 
rf input. ' 

2. Connect the digital voltmeter (in turn) to A7 Test Points 1, 2, and 3. Adjust A7R17 for +15 
volts at Test Point 1, A7R21 for -15 volts at Test Point 2 and A7R2 for +5 volts at Test Point 3. 



Note 

If any o;f the voltages cannot be adjusted to the right level, refer to the 
troubleshooting tree to localize the problem to a circuit board or assembly 
and to the appropriate service sheet to make needed repairs. 




3. Adjust the variable voltage transformer to 103.5 volts and recheck the voltage levels at the A7 
Test Points. Repeat the test at 126.5 volts. Maximum allowable change is ±20 millivolts. Record 
levels in the chart. 

4. Check the ac ripple at A7 Test Points 1, 2 and 3. Maximum allowable ripple is 5 millivolts peak 
to peak. Use a 400 Hz (see Figure 5-1) low pass filter to make this measurement. 



TEST POINT 



lOK 

vw- 




OSCILLOSCOPE 



Figure 5-1. 400 Hz Low Pass Filter, Schematic 
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ADJUSTMENTS 

5*9 Power Supplies Checks and Adjustments (Cont.) 

5. Check the voltage at XA9 pin 11. Voltage should be +200 volts ±10%. 



+180. +220 





115 Volts 


103.5 volts 


126.5 volts 


Ripple 


A7TP1 


+15V 








A7TP2 


-15V 








A7TP3 


+5V 

















5-10. Reference Oscillator Checks and Adjustments 

Reference: 

Service Sheet 6. 



Description: 

The reference oscillator provides a stable 1 MHz signal which controls the timing functions of the 
model 8600A counter circuits. This test verifies proper operation of the reference oscillator. 

Equipment: 

Electronic Counter HP 5245L 

Procedure: 

1. Connect the electronic counter to Test Point 2 on the time base board (A5). 

2. Adjust A5C6 for a reading of 1.00000 MHz on the electronic counter. 



I 
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ADJUSTMENTS 



5-11. Y-Axis ZERO OUTPUT Checks and Adjustments 



Reference: 

Service Sheet 4. 



Description: 

The Y-axis circuit provides positive and negative markers for signal identification purposes. This 
procedure verifies proper operation of the circuit. 



Equipment: 

Generator/Sweeper 
Oscilloscope . . 



HP 8601A 
HP 180A 



Procedure: 

Terminate the Y-Axis output with a IK resistor and observe the waveform across the load. Turn the 
front panel MARKER HEIGHT control fully clockwise and adjust A8R16 for positive and negative 
markers which are equal in amplitude. 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION 

6-2. This section contains information for order- 
ing replaceable parts. Table 6-1 gives the mean- 
ings of the abbreviations and reference designa- 
tions used in the table of replaceable parts. 

6-3. Table 6-2 is the table of replaceable parts 
and is organized as follows: 

a. Electrical assemblies and their component 
parts in alpha-numerical order by reference desig- 
nation. 

b. Chassis parts in alpha-numerical order by 
reference designation. 

c. Miscellaneous parts. 

d. Illustrated parts breakdowns, if appro- 
priate. 

6-4. The inli..niation given for each pa.H consists 
of: 

a. The Hewlett-Packard part number. 



b. Total quantity (TQ) in the instrument. 
Total quantity for each part is given only once — 
at the first appearance of the part number. 

c. Description of the part. 

d. Typical manufacturer of the part, in a five- 
digit code. 

e. The manufacturer’s number for the part. 

6-5. Table 6-3 contains the names and addresses 
that correspond to the manufacturer’s code 
numbers. 

6-6. ORDERING INFORMATION 

6-7, To order a part listed in the replaceable 
parts table, quote the Hewlett-Packard part num- 
ber, indicate the quantity required, and address 
the order to the nearest Hevvlett-Packard office. 

6-8. To order a part that is not listed in the 
replaceable parts table, include the instrument 
model number, instrument serial number, the 
description and function of the part, and the 
number of parts required. Address the order to 
the nearest Hewlett-Packard office. 



Vi 
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Table 6-1. Reference Designators and Abbreviations 



REFERENCE DESIGNATORS 



A 


assembly 


F 


= fuse 


P 


= plug 


V 


B 


= motor 


FL 


= FLter 


Q 


» transistor 




BT 


® battery 


.1 


= jack 


R 


= resistor 




C 


= capacitor 


K 


= relay 


RT 


= thermistor 


VR 


CP 


= coupler 


L 


== inductor 


S 


= switch 




CR 


= diode 


LS 


« loud speaker 


T 


= transformer 


W 


DL 


= delay line 


M 


= meter 


TB 


- terminal board 


X 


DS 


= device signaling (lamp) 


MK 


= microphone 


TP 


= test point 


Y 


E 


mi sc electronic part 


MP 


= mechanical part 


U 


= integrated circuit 


Z 



vacuum tube, 

neon bulb, 

photocell, etc. 

voltage 

regulator 

cable 

socket 

crystal 

tuned cavity, 

network 



ABBREVIATIONS 



A = amperes 

AFC = automatic frequency 

control 

AMPL = amplifier 

BFO = beat frequency oscilla- 

tor 

BE CU = beryllium copper 
BH = binder head 

BP =‘ bandpass 

BRS = brass 

BWO = backward wave oscilla- 

tor 

CCW = counterclockwise 

CER ceramic 

CMO = cabinet mount only 

COEF = coefficient 
COM =■• common 
COMP = composition 
COMPL = complete 
CONN = connector 
CP - cadmium plate 

CRT = cathode-ray tube 

CW = clockwise 

DEPC = deposited carbon 

DR = drive 

ELECT = electrolytic 
ENCAP - encapsulated 
EXT = external 

F = farads 

FIl °= flat head 
FILM = FUlisterhcad 
FXD = fixed 

G = giga (10®) 

GE = germanium 
GL => glass 
GRD = ground(cd) 



H = henries 

HDW = hardware 

HEX = hexagonal 

HG = mercury 

HR = hour(s) 

Hz = Hertz 

IF = intermediate freq 

IMPG = impregnated 

INCD => incandescent 

INCL = include(s) 

INS = insulation(ed) 

INT = internal 

K = kilo = 1000 



N/O 

NOM 

NPO 



LH 

LIN 

LKWASH = 

LOG 

LPF 

M 

MEG 

METFLM = 

MET OX / = 

MFR 

MHz 

MINAT 

MOM 

MOS 

MTG 

MY 



left hand 
linear taper 
lock washer 
logarithmic taper 
low pass filter 

milli = 10-3 
meg = 10** 
metal film 
metallic oxide 
manufacturer 
mega Hertz 
miniature 
moincntary 
metalized 
substrate 
mounting 
“mylar” 



NRFR = 



N = nano (10"®) 

N/C = normally closed 

NE = neon 

N1 PL = nickel plate 



= normally open 
= nominal 
= negative positive 
zero (zero tem- 
perature coef- 
ficient) 

= negative-positive- 
negative 

= not recommended 
for field re- 
placement 
= not separately 
replaceable 

= order by 
description 
= . oval head 
= • oxide 



P = peak 

PC = printed circuit 
PF = picofarads = 10"* 2 
farads 

PH BRZ = phosphor bronze 
PHL = Phillips 
PIV = peak inverse 
voltage 

PNP = positive-negative- 
positivc 
P/O = part of 

POLY = polystrene 

PORC = porcelain 

POS = position(s) 

POT = potentiometer 

PP = peak-to-pcak 

PT = point 

PWV = peak working volt- 
age 

RECT = rectifier 
RF = radio frequency 
RH = round head or 
right hand 



RMO 


= 


rack mount only 


RMS 


=: 


root-mean square 


RWV 


— 


reverse working 
voltage 


S-B 


s 


slow-blow 


SCR 


s: 


screw 


SE 


=: 


selenium 


SECT 


= 


section(s) 


SEMICON 


s 


semiconductor 


SI 


= 


silicon 


SIL 




silver 


SL 


= 


slide 


SPG 


=; 


spring 


SPL 




special 


SST 


= 


Stainless steel 


SR 


= 


split ring 


STL 


ss 


steel 


TA 


cs 


tantalum 


TD 


=s 


time delay 


TGL 


=: 


toggle 


THD 


= 


thread 


TI 


=5 


titanium 


TOL 


=: 


tolerance 


TRIM 


= 


trimmer 


TWT 




traveling wave 
tube 






micro = 10"® 


VAR 


=: 


variable 


VDCW 




dc working volts 


W/ 


=: 


with 


w 


sz 


watts 


WIV 


sa 


working inverse 
voltage 


ww 


sz 


wirewound 


w/o 


s 


without 
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Table 6-2. Replaceable Parts 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1 


08600-60008 


1 


BOARD ASSY:COUNTER 


28480 


08600-60008 


AlCl 


0180-0229 


8 


C:rXD ELECT 33 OF 108 lOVDCW 


28480 


0180-0229 


AlQl 


1894-0232 


4 


TSTRiSI NPN( SELECTED FROM 2N3440) 


28480 


1854-023? 


A1Q2 


1894-0071 


23 


TSTRlSI NPNI SELECTED FROM 2N3704) 


28480 


1854- '1071 


AlRl 


0797-0442 


36 


RSFXD MET FLH 10. OK IS 1/BM 


14674 


C4 


AIR2 


0797-0442 




RSFXD WET FLW 10. OK IS 1/8H 


14674 


C4 


A1R3 


0757-0442 




RSFXD WET FLW 10. OK IS 1/8M 


14674 


C4 


A1R4 


0757-0438 


30 


RSFXD WET FLW 5.I1K IS 1/8M 


14674 


C4 


AlUl 


1820-0055 


9 


ICsTTL DECADE COUNTER 


01295 


SN4356 


A1U2 


1820-0304 


1 


ICsTTL J-K WASTER-SLAVE 


01295 


SN4464 


A1U3 


1820-0301 


5 


ICsTTL QUAD LATCH BUFF STORAGE 


01299 


SN4463 


A1U4 


1820-0077 


1 


ICsTTL DUAL D FF (LATCHI 


01295 


SN4354 


A1U9 


1820-0099 




ICSTTL DECADE COUNTER 


01295 


SN4356 


A1U6 


1820-0301 




ICSTTL QUAD LATCH BUFF STORAGE 


01299 


SN4463 


A1U7 


1820-0100 


5 


ICsTTL NIXIE DRIVER. DECODER 


01295 


SN4462 


AlUR 


1820-0059 




ICsTTL DECADE COUNTER 


01295 


5N4356 


A1U9 


1820-0100 




ICsTTL NIXIE DRIVER. DECODER 


01295 


SN446? 


AlUlO 


1820-0301 




ICSTTL QUAD LATCH BUFF STORAGE 


01295 


SN4463 


AlUll 


1820-0100 




ICSTTL NIXIE DRIVER. DECODER 


01295 


SN4462 


A1U12 


1820-0301 




ICsTTL QUAD LATCH BUFF STORAGE 


01295 


SN4463 


A1UI3 


1820-0100 




ICsTTL NIXIE DRIVER. DECODER 


01299 


SN4462 


A1UI4 


1820-0099 




ICsTTL DECADE COUNTER 


01295 


SN4356 


A1U19 


1820-0100 




ICsTTL NIXIE DRIVER. UECODER 


01295 


SN4462 


A1U16 


1820-0301 




ICSTTL QUAD LATCH BUFF SVORAGF 


0129‘j 


5N4463 


A1UI7 


1820-0099 




ICsTTL DECADE COUNTER 


01295 


SN4356 


A2 


08600-60009 


1 


BOARD ASSYsCONTROL 


284B0 


08600-60009 


A2CR1 


1902-3404 


2 


DIODE BREAKD0WNS82.5V 5S 


28480 


1902-3404 


A2CRi2 


1902-3404 




DIODE BREAKDOWN: 82. 9V 5S 


28480 


1902-3404 


A2CR3 


1901-0029 


31 


DIODES SILICON lOOWA/lV 


07263 


FD 2387 


A2CR4 


1901-0029 




DIODESSILICON lOOWA/lV 


07263 


FO 2387 


A2CR5 


1901-0025 




DIOOEsSILICON lOOWA/IV 


07263 


FD 2387 


A2CR6 


1901-0029 




DIODESSILICON lOOWA/IV 


07263 


FD 2387 


A2CR7 


1901-0029 




DIODESSILICON lOOWA/IV 


07263 


FD 2387 


A2CR8 


1901-0029 




DIODESSILICON lOOWA/lV 


07263 


FD 2387 


A2Q1 


1854-0232 




TSTRSSI NPNI SELECTED FROW 2N3440) 


28480 


1854-0232 


A2Q2 


1894-0232 




TSTRSSI NPNISELe^TEO FROW 2N3440I 


28480 


1854-0232 


A2Q3 


1854-0232 




TSTRSSI NPNI SELECTED FROW 2N3440) 


284B0 


1854-0232 


A2R1 


0698-3197 


5 


RSFXD WET FLW 19. 6K IS I/BW 


14674 


C4 


A2R2 


0797-0442 




RSFXD WET FLW 10. DK IS IX8H 


14674 


C4 


A2R3 


0698-3157 




RSFXD WET FLW 19. 6K IS 1/BU 


14674 


C4 


A2R4 


0797-0442 




RSFXD WET FLW ID. OK IS I/BW 


14674 


C4 


A2R5 


0698-3157 




RSFXD WET FLW 19. 6K IS 1/8W 


14674 


C4 


A2R6 


0757-0442 




RSFXD WET FLW 10. OK IS 1/8W 


14674 


C4 


A2R7 


0757-0199 




RSFXD WET FLW 21. 5K OHW IS I/flW 


14674 


C4 


A2RB 


0757-0199 




HET ELM 21.9K OHM II 1/8W 

1 


14674 


C4 


A2R9 


0757-0199 




AsFXO wet FLW 21. 5K OHW IS I/BW 


14674 


C4 


A2R10 


0757-0199 




RsFXD WET FLN 21. 5K OHW IS 1/BW 


14674 


C4 


A2R11 


0757-0199 




RSFXD WET FLW 21. 9K OHW IS I/BW 


14674 


C4 


A2R12 


0757-0199 




RSFXD WET FLW 21. 5K OHW IS 1/BW 


14674 


C4 


A2S1 


3101-1388 


1 


SW ITCH s PUSHBUTTON OPDT 5 STATIONS 


71590 


PH-15 


A3 


08600-60003 


1 


BOARD ASSYs INPUT AMPLIFIER 


28480 


08600-60003 


A3C1 


0180-0197 


9 


CsFXD ELECT 2.2 UF IDS 20VDCW 


56289 


150D225X902OA2-r)VS 


A3C2 


0180-0197 




CsFXD ELECT 2.2 UF lOS 20VDCW . 


56289 


150D225X9O20A2-0VS 


A3C3 


0180-0197 




CSFXD ELECT 2.2 UF lOS 20V0CW 


56289 


1500??5X90?nA2-DYS 


A3C4 


0150-0121 


2 


CSFXD CER 0.1 UF *80-208 50VDCW 


56289 


5C5miIS-(;ML 


A3C9 


0170-0040 


1 


CSFXD WY 0.047 UF lOS 200VDCW 


562B9 


192P47392-PIS 


A3C6 


0180-0229 




CsFXD ELECT 33 UF lOS lOVOCW 


28480 


01BO-0?29 


A3C7 


0150-0121 




CSFXD CER 0.1 UF >80-208 90VOCW 


56289 


5C5DBI5-CMI. 


A3C8 


0160-3499 


1 


CSFXD CER 0.02 UF 20S lOOVDCW 


56289 


C023F 101H?03MS??r.l)H 


A3C9 


0160-2257 


3 


CSFXD CER 10 PF 58 500VDCW 


72982 


30i-ooo-CDHn-ion,i 


A3C10 


0160-2055 


16 


CSFXD CER 0.01 UF >80-208 lOOVDCW 


91418 


TA 


A3C11 


0160-2297 




CSFXD CER 10 PF 58 500VDCW 


72982 


30l-OOn-COMl1-IOOJ 


A3CI2 


0160-2099 




CSFXD CER 0.01 UF >80-208 lOOVDCW 


914IB 


TA 


A3CI3 


0160-2257 




CsFXD CER 10 PF 58 500VDCW 


7298? 


301 -noo-cnun- 100.1 


A3CI4 


0160-2290 


1 


CSFXD CER 5.1 PF 500VDCW 


72982 


3oi-ooo-cnnn-5i9t- 


A3CR1 


1901-0029 




DIODESSILICON lOOWA/lV 


07263 


FO 2387 


A3CR2 


1901-0029 




DIODESSILICON lOOWA/lV 


07263 


FD 2387 


A301 


1894-0009 


4 


TSTRSSI NPN 


80131 


2N709 


A3Q2 


1894-0009 




TSTRSSI NPN 


80131 


2N709 


A 303 


1854-0009 




TSTRSSI NPN 


80131 


2N709 


A304 


1854r0009 




TSTRSSI NPN 


80131 


2N709 


A3Q5 


1854-0019 


4 


TSTRsSI NPN 


284B0 


1854-0019 


A3Q6 


1854-0019 




TSTR'-SI NPN 


28480 


1854-0019 


A3Q7 


1894-0019 




TSTRSSI NPN 


28480 


1854-0019 


A3Q8 


1894-0019 





TSTRSSI NPN 


28480 


1854-0019 



Sot* introduction to this section for orderint; information 
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Table 6-2. Replaceable Parts (Cont) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3Q9 


1853-0020 


15 


TSTRiSI PNP1SEL6CTED FROR 2N3702I 


28480 


1853-0020 


A3Q10 


1855-0062 


1 


TSTRlSI FET 30V 


01295 


2N1595 


A3011 


185A-0023 


1 


TSTRlSI NPMISELECTEt) FROR 2N2484) 


28480 


1854-0023 


A3Q12 


185A-0071 




TSTRlSI NPNI SELECTED FROR 2N3704> 


28480 


1854-0071 


A3013 


1853-0020 




TSTRiSI PNPISELECTED FROR 2N3702) 


28480 


1853-0020 


A3014 


185A-0071 




TSTRiSI NPMI SELECTED FROR 2M3704) 


i £ 


1854-0071 


A3Q15 


1853-0020 




TSTRiSI PNPISELECTED FROR 2N37021 




1853-0020 


A3RI 


0683-1055 


3 


RiFXD CORP 1 REGOHR 51 1/4M 




CB 1055 


A3R2 


0683-1055 




RlFXD CORP 1 REGOHR 51 1/4H 




CB 1055 


A3R3 


0683-1055 




RiFXD CORP 1 REGOHR 51 1/4W 


01121 


CB 1055 


A3R4 


0698-0085 


2 


RIFXD RET FLR 2.61K OHR 11 1/8M 


14674 


C4 


A3R5 


0757-OA2O 


3 


RIFXD RET FLR 750 OHR 11 1/8H 


14674 


C4 


A3R6 


0698-3153 


1 


RIFXD RET FLR 3.83K 11 1/SW 


91637 


RFF-1/10-32 


A3R7 


0757-0A38 




RIFXD RET FLR 5.11K 11 1/8M 


14674 


C4 


A3R8 


0698- 3A59 


1 


RIFXD RET FLR 383K OHR 11 1/8H 


28480 


0698-3459 


A3R9 


0757-0A38 




RiFXD RET FLR 5.11K 11 1/8M 


14674 


C4 


A3R10 


0698-3158 


3 


RIFXD RET FLR 23. 7K OHR 11 1/0H 


28480 


0698-3158 


A3R11 


0698- 3AA6 


2 


RIFXD RET FLR 383 OHR 11 1/8W 


14674 


C4 


A3R12 


0698-3156 


1 


RiFXD RET FLR 14. 7R OHR 11 1/8W 


14674 


C4 


A3R13 


0757-0278 


1 


RlFXO RET FLR 1.70R OHR 11 1/8R 


28480 


0757-0278 


A3R14 


O757-OA30 




RIFXD RET FLR 5. UK 11 178M 


14674 


C4 


A3R15 


1 0757-0AA2 




RIFXD RET FLR 10. OK 11 1/8W 


14674 


C4 


A3R16 


0757-0AA2 




RIFXD RET FLR 10. OK 11 1/8M 


14674 


C4 


A3R17 


0757-0A16 


23 


RiFXD RET FLR 511 OHR 11 1/BW 


14674 


C4 


A3R18 


0757-0A38 




RIFXD RET FLR 5. UK 11 1/8M 


14674 


C4 


A3R19 


0698-3AA6 




RIFXD RET FLR 383 OHR 11 1/8H 


14674 


C4 


A3R20 


0757-OAA2 




RlFXO RET FLR 10. OK 11 1/8H 


14674 


C4 


A3R21 


0757-0A38 




RIFXD RET FLR 5. UK 11 1/8W 


14674 


C4 


A3R22 


0757-0417 


4 


RiFXD RET FLR 562 OHR 11 1/8W 


14674 


C4 


A3R23 


0757-027A 


2 


RiFXD RET FLR 1.21K OHR 11 1/8H 


28480 


0757-0274 


A3R24 


0757-0417 




RiFXD RET FLR 562 OHR 11 1/BH 


14674 


C4 


A3R25 


0757-0200 


24 


RIFXD RET FLR IK OHR 11 I/8H 


14674 


C4 


A3R26 


0757-0416 




RIFXD RET FLR 511 OHR 11 1/8M 


14674 


C4 


A3R27 


0757-0438 




RlFXO RET FLR 5. UK 11 1/8U 


14674 


C4 


A3R28 


0757-0416 




RIFXD RET FLR 511 OHR 11 1/8H 


14674 


C4 


A3R29 


0698-0085 




RiFXD RET FLR 2.61K OHR 11 1/8W 


14674 


C4 


A3R30 


0757-0438 




RIFXD RET FLR 5. UK 11 1/8M 


14674 


C4 


A3R3I 


0757-0416 




RIFXD RET FLR 511 OHR 11 1/8H 


14674 


C4 


A3R32 


0757-0438 




RlFXO RET FLR 5. UK 11 1/8M 


14674 


C4 


A3R33 


0757-0438 




RlFXO RET FLR 5. UK 11 1/BM 


14674 


C4 


A3R34 


0757-0416 




RiFXD RET FLR 511 OHR 11 1/BU 


14674 


C4 


A3U1 


1820-0328 


2 


ICiTTL QUAD 2-INPT NOR GATE 


01295 


SN4467 


A4 


08600-60005 


1 


BOARD ASSViCORPARATOR 


28480 


OC. 500-60005 


AACl 


0160-3456 


5 


CiFXO CER .001 UF 101 250VDCH 


56289 


C067F251F102KEI2-CDH 


AAC2 


0160-2055 




CiFXD CER 0.01 UF >80-201 lOOVDCH 


91418 


TA 


A4C3 


0160-0 15'* 


2 


CiFXD RICA RV 0.0022 UF 101 200V0CH 


56289 


192P22292-PTS 


AAC4 


0140-0208 


5 


CiFXD RICA 680 PF 51 


72136 


RDN15F681J3C 


A4C3 


0140-0200 




CiFXD RICA 680 PF 51 


72136 


RDR15F681J3C 


AAC6 


0140-0208 




CiFXD RICA 680 PF 51 


72136 


RDR15F681J3C 


AAC7 


0180-0197 




CiFXO ELECT 2.2 UF 101 20VDCW 


56289 


150D225X9020A2-DVS 


AACS 


0180-0197 




CIFXD ELECT 2.2 UF 101 20VDCW 


56289 


150D225X9020A2-DVS 


AAC9 


0160-2055 




CiFXD CER 0.01 UF >80-201 lOOVDCH 


91418 


TA 


A4C10 


0160-2055 




CiFXO CER 0.01 UF >80-201 lOOVDCH 


91418 


TA 


AACll 


0100-0373 


5 


CIFXD ELECT 0.68 UF lOl 35VDCM 


56289 


150D684X9035A2-DYS 


AAC12 


0180-0373 




CiFXD ELECT 0.68 UF 101 35VDCM 


56289 


150D684X9035A2-DVS 


AAC 13 


0180-0373 




CIFXD ELECT 0.68 UF 101 35VDCH 


56289 


150D6 84X9035 A2-0VS 


AACIA 


0140-0208 




CiFXD RICA 680 PF 51 


72136 


RDN15F681J3C 


AAC13 


0180-0373 




CIFXD ELECT 0.68 UF 101 35VDCH 


56289 


150D684X9035A2-DVS 


AAC16 


0140-0208 




CiFXD RICA 680 PF 51 


72136 


RDR15F68IJ3C 


AAC17 


0160-2055 




CIFXD CER 0.01 UF >80-201 lOOVDCH 


91418 


TA 


AACIB 


0180-0373 




CiFXp ELECT 0.68 UF 101 35VDCH 


56289 


150D684X9035A2-DVS 


AARl 


0757- 1288 


2 


RIFXD RET FLR 9.09K 


14674 


C4 


AAR 2 


0757- 1450 


6 


RiFXD RET FLR 51.1K ,0ltR |ill lyaH 


91637 


RF-1/10-32 


AAR 3 


0757-0416 




RIFXD RET FLR 511 OHR, 11 


14674 


C4 


AARA 


0757 -0458 




RIFXD RET FLR 51. IK OHM 1,1 ^SH 

I’i 


91637 


RF-1/10-32 


AAR5 


0757-0438 




RIFXD NET FLR 5. UK 11 l/8tr| 


14674 


C4 


AAR6 


0698-3155 


6 


RIFXD RET FLR 4.64K 11 I/CU 


91637 


NFF-1/10-32 


AAR7 


0698-3155 




RIFXD NET FLN 4.64K 11 1/8M 


91637 


RFF-1/10-32 


AAR0 


0690-3155 




RiFXD NET FLR 4.64K 11 1/8H 


91637 


RFF-1/10-32 


AAR9 


0698-0083 

1 


9 


RIFXD RET FLR 1.96K OHN 11 1/8H 


14674 


C4 
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Modi! 8600A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont.) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4R10 


0797-0279 


11 


RiFXD NET ELN 3.16K OHM 11 1/8W 


14674 


t • 

C4 


A4K11 


0757-0441 


15 


RiFXD MET ELM B.25K OHM IS 1/8W 


14674 


C4 


A4R12 


0698-0083 




RiFXD MET ELM 1.96K OHM IS 1/8H 


14674 


C4 


A4A13 


0797-0279 




RIEXD NET ELM 3.16K OHM IS 1/BM 


14674 


C4 


A4R14 


0757-0441 




RlEXD MET ELM 8.25K OHM IS 1/8M 


14674 


C4 


A4R1S 


0698-0083 




RtFXD MET ELM 1.96K OHM IS 1/8M 


14674 


C4 


A4R16 


0797-0279 




RiFHD MET ELM 3.16K OHM IS 1/8W 


14674 


C4 


A4R17 


0757-0441 




RIEXO MET ELM 8.25K OHM IS 1/8W 


14674 


C4 


A4A18 


0797-0438 




RlEXO NET ELM 9.I1K IS 1/8H 


14674 


C4 


A4R19 


0797-0438 




RlEXO MET FLN 9.11K IS 1/8H 


14674 


C4 


A4R20 


0797-0438 




RiFXD MET FLN 9.11K IS 1/8M 


14674 


C4 


A4R21 


0797-0416 




RlEXO MET FLN 911 OHM IS 1/BH 


14674 


C4 


A4R22 


0797-0441 




RIFXD MET FLN B.29K IS 1/8M 


14674 


C4 


A4R23 


0797-0416 




RIFXD MET ELM 911 OHM IS 1/8M 


14674 


C4 


A4R24 


0797-0441 




RIFXD MET FLN B.29K IS 1/8U 


14674 


C4 


A4R29 


0797-0416 




RIEXD NET FLN 911 OHM IS 1/BM 


14674 


C4 


A4R2A 


0797-0441 




RiFXD NET ELM B.29K IS 1/8H 


14674 


C4 


A4R27 


0797-0416 




RiFXD MET FLN 911 OHM IS 1/BM 


14674 


C4 


A4R28 


0757-0441 




RIEXD MET ELM 8.25K OHM IS 1/8M 


14674 


C4 


A4R29 


0797-0416 




RIEXD MET ELM 911 OHM IS 1/8M 


14674 


C4 


A4R30 


0757-0441 




RlEXD NET ELM 8.25K OHM IS 1/8M 


14674 


C4 


A4R31 


0797-0416 




RiFXD MET FLN 911 OHM IS 1/8M 


14674 


C4 


A4R32 


0 757-3'i41 




RlEXO NET ELM 8.25K OHM IS 1/8M 


14674 


C4 


A4R33 


0797-0416 




RlEXD MET FLN 911 OHM IS 1/8M 


14674 


C4 


A4R34 


0797-0416 




RiFXD NET FLN 911 OHM IS 1/8M 


14674 


C4 


A4R33 


0797-0416 




RlEXO NET FLN 911 OHM IS 1/8M 


14674 


Cs 


A4R36 


0797-0438 




RlEXD MET FLN 9.11K IS 1/BM 


14674 


C4 


A4R37 


0797-0438 




RIFXD NET FLN 9.11K IS I/8W 


14674 


C4 


A4R3S 


0797-0438 




RlEXO NET ELM 9. UK IS 1/8M 


14674 


C4 


A4R39 


0698-3442 


6 


RiFXD NET ELM 237 OHM IS 1/8M 


2B4B0 


0698-3442 


A4R40 


0698-3442 




RiFXD MET FLN 237 OHM IS 1/BM 


28480 


0698-3442 


A4R41 


0698-3442 




RIFXD MET ELM 237 OHM IS 1/BM 


28480 


0698- ’1442 


A4R42 


0698-3199 




RIFXD MET FLN 4.64K IS 1/8M 


91637 


NFF-1 /10-32 


A4R43 


0698-0083 




RiFXD MET FLN 1.96K OHN IS 1/8W 


14674 


r.4 


A4R44 


0797-0279 




RIFXD MET FLN 3. 16K OHM IS 1/BH 


14674 


C4 


A4R49 


0757-0441 




RIFXD NET FLN 8.25K OHM IS 1/8W 


14674 


C4 


A4R4A 


0797-0438 




RiFXD NET ELM 9. UK IS I/8M 


14674 


C4 


A4R47 


0797-0416 




RiFXD MET FLN 911 OHN IS l/BM 


14674 


C4 


A4R4B 


0797-0441 




RIFXD NET FLN 8.29K IS 1/8M 


14674 


C4 


A4R49 


0797-0416 




RIFXD MET FLN 911 OHN IS I/BM 


14674 


C4 


A4R90 


0757-0441 




RIFXD NET FLN 8.25K OHM IS 1/8M 


14674 


C4 


A4R91 


0797-0416 




RlEXD MET FLN 911 OHN IS 1/8M 


14674 


C4 


A4R32 


0797-0438 




RIFXD MET FLN 9. UK IS 1/BM 


14674 


C4 


A4R93 


0698-3442 




RlEXD MET FLN 237 OHM IS 1/BM 


2B4B0 


0698-3442 


A4R94 


0698-3199 




RlEXD MET FLN 4.64K IS 1/8M 


91637 


MFF“l/in~32 


A4R99 


0698-0083 




RlEXO MET FLN 1.96K OHM IS 1/BM 


14674 


C4 


A4R96 


0797-0*79 




RlEXD M9T FLN 3.16K OHN IS 1/8M 


14674 


C4 


A4R97 


0757-0441 




RlEXD MET FLN 8.25K OHM IS 1/BW 


14674 


C4 


A4R98 


0797-0438 




RlEXD MET FLN 9. UK IS 1/BM 


14674 


C4 


A4R99 


0797-0416 




RIFXD NET FLN 911 OHN IS l/BM 


14674 


C4 


A4R60 


0797-0441 




RiFXD NET FLN 8.29K IS 1/BM 


14674 


C4 


A4R41 


0797-0416 




RiFXD MET FLN 911 OHN IS 1/BM 


14674 


C4 


A4R42 


0757-0441 




RlEXD MET FLN 8.25K OHN IS 1/BM \ 


14674 


C4 


A4R63 


0797-0416 




RiFXD MET FLN 911 OHN IS 1/8M 


14674 


C4 


A4R64 


0797-0438 




RlEXD NET FLN 9. UK IS l/BM 


14674 ; 


C4 


A4R65 


0698-3442 




R:FXD met FLM 237 OHM U 1/8W 


2 8480 


0808-3442 


A4R86 THRU R70 


0698-3154 


5 


RiFXD NET FLN 4.22K OHM 1% 1/8W 


284B0 


0698-3154 


A4U1 


1820-0201 


2 


INTEGRATED CIRCUIT lOPERATlONAL ANPL 


04713 


NC 1439G 


A4U2 


1821-0001 


9 


TRANSISTOR ARRAViSI NPN 


02739 


CA3046 


A4U3 


1821-0001 




TRANSISTOR ARRAVISI NPN 


02739 


CA3046 


A4U4 


1821-0001 




TRANSISTOR ARR AVI NPN 


02739 


CA3046 


A4U9 


1821-0001 




TRANSISTOR ARRAViSI NPN 


02739 


C A 3046 


A4U8 


1821-0001 




TRANSISTOR ARRAViSI MEN 


02739 


CA3046 


A4UT 


18l0<i<0809 


2 


ICI77L QUAD l-INOV OR OATi 


28480 


1820-0209 


A9 


o8oeo*oeo«4 


1 


BOARD ASSVI7INR RAM 


28480 


08800-60004 


ASCI 


018040197 




CIESD tLfCT >.* UR tot 20V0CU 


96289 


1900229X9020A2-OVS 


A9C2 


0180-0197 




CiERO ELECT 2.2 UE lOS 20VDCM 


96289 


1900229X9020AZ-OV5 


A9C3 


01B0-U229 




CiEXD ELECT 33 UF lOS lOVDCM 


28480 


0180-0229 


A9C4 


0180-0228 


1 


, CiEXO ELECT 22 UF lOS I9V0CM 


96289 


190D226X9019B2-OVS 


A9C9 


0160-2299 


1 


ClEXD CER 12 PE 9S 900VDCM 


72982 


301-000-COGO-120J 


A9C4 


0121-0036 


4 


CIVAR CER 9.9-18 PE 


28480 


0121-0036 


A9C7 


0160-3496 




ClEXD CER .001 UE lOS 29OV0CM 


96289 


C067F291F102KE12-CDH 


A9C8 


0160-2204 


2 


ClEXD NICA lOOPE 9S 


72136 


RDN19F101J3C 


A9C9 


0160-2222 


1 


ClFXO NICA 1900 PE 9S 3O0V0CM 


28480 


0160-2222 


A9C10 


0160-3933 


1 


ClEXD NICA 470 PE 9S lOOVDCM 


00893 


RDN19F471J1C 


ASCII 


0160-2204 




ClEXD NICA lOOPF 9S 


72136 


RDN19F101J3C 

L. 
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Replaceable Parts AHoclel8600A 



Table 6-2. Replaceable Parts (Cont.) 



Reference 

Designation 


HP Part Number 


f 

Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A5C12 


OlftO-0197 


1 


Cl FRO NY 0.0047 UF 108 200VDCM 


96289 


192P47292-PTS 


A9CR1 


1901-0029 




DIODElSlllCON lOONA/lV 


07263 


FO 2387 


A9CR2 


1901-0029 




OlOOEiSUlCON lOONA/lV 


07263 


FD 2387 


A9CR3 


1901-0029 




OlOOESSILlCON lOONA/lV 


07263 


FD 2387 


, A9CR4 


1901-0029 




DIOOEiSILICON lOONA/lV 


07263 


FO 2387 


A9CR9 


1901-0029 




DIODElSILICON lOONA/lV 


07263 


FD 2387 


A9CR6 


1901-0029 




DIOOEiSILICON lOOMA/lV 


07263 


FD 2387 


A9Qt 


1894-0071 




TSTRlSI NPNISELECTEO FROM 2N3704I 


284B0 


1094-0071 


A9Q2 


1894-0071 




TSTRlSI NPNISELECTEO FROH 2N3704I 


284B0 


1894-0071 


A903 


1894-0071 




TSTRIDI NPNISELECTEO FRON 2N3704I 


28480 


1894-0071 




1894-0071 




TSTRlSI NPNISELECTEO FRON 2N3704) 


28480 


1854-0071 




1894-0071 




TSTRlSI NPNISELECTEO FRON 2N3704) 


28480 


1854-0071 




0797-0442 




RIFXO NET FLN 10. OK 11 1/8M 


14674 


C4 


A9R2 


0797-0199 




RlFXD NET FLN 21. 9K OHN 18 1/8N 


14674 


C4 


A9R3 


0797-0438 




RiFRD NET FLN 9.11K 18 1/8M 


14674 


C4 


A9R4 


0797-0438 




RlFXD NET FLN 9.11K 18 1/8M 


14674 


C4 


A9R9 


0698-3191 


1 


RlFXD NET FLN 2.8TK OHN 18 1/8M 


28480 


0698-3191 




0*90-3190 


2 


RlFXD NET FLN 2.37K OHN 18 1/8W 


28480 


0698-3150 




0797-0442 




RlFXD NET FLN SO. OK 18 1/8M 


14674 


C4 


Kl! 


0797-0416 




RlFXD NET FLN 911 OHN 18 I/8M 


14674 


C4 


A9R9 


0797-0420 




RlFXD NET FLN 790 OHN 18 1/8M 


14674 


C4 


A9R10 


0698-3190 




RlFXD NET FLN 2.37K OHN 18 1/8H 


2848C 


0698-3190 


A9RU 


0797-0280 




RlFXD NET FLN IK OHN 18 1/SM 


14674 


C4 


A9RI2 


0797-0442 




RlFXD NET FLN 10. OK 18 1/8U 


14674 


C4 


A9R13 


0797-0442 




RlFXD NET FLN 10. OK 18 1/8U 


14674 


C4 


A9R14 


0797-0442 




RlFXD net FLN 10. OK 18 1/8M 


14674 


C4 


A9R19 


0797-0499 


4 


RlFXD NET FLN 96. 2K OHN 18 1/8M 


91637 


NF-1210-32 


A9RI6 


0797-0499 




RlFXD NET FLN 96. 2K OHN 18 1/8M 


91637 


NF-1210-3? 


A9R17 


0797-0438 




RlFXD NET FLN 9.11K 18 1/8M 


14674 




A9R18 


0797-0442 




RlFXD NET FLN 10. OK 18 1/8M 


14674 


C4 


A9R19 


0797-0442 




RlFXD NET FLN 10. OK 18 1/8H 


14674 


C4 


A9R20 


0797-0499 




RlFXD NET FLN 96. 2K OHN 18 1/8M 


91637 


NF-1/10-32 


A9R21 


0797-0499 




RlFXD NET FLN 96. 2K OHN 18 1/8M 


91637 


NF-1/10-32 


A9R22 


0797-0442 




RlFX|,l NET FLN 10. OK 18 1/8M 


14674 


C4 


A9R23 


0797-0442 




RlFXD NET FLN 10. OK 18 1/8W 


14674 


C4 


A9R2A 


0797-0442 




RlFXD NET FLN 10. OK 18 1/8H 


14674 


C4 


A9U1 


1820-0099 




ICiTTL DECADE COUNTER 


01299 


SN4396 


A9U2 


1820-0068 


1 


IClTTL TRIPLE 3-INPUT POS NAND GATE 


12040 


SN7410N 


A9U3 


1020-0076 


1 


ICiTTL DUAL NASTER/SLAVE FF 


01299 


SN4395 


A9UA 


1B20-OO94 


1 


IClTTL aUAD 2-INPUT NAND GATE 


01299 


5N4342 


A9U9 


1820-0099 




ICiTTL DECADE COUNTER 


01295 


SN4396 


A9U6 


1820-0099 




IClTTL DECADE COUNTER 


01299 


SN4396 


A9U7 


1820-0099 




IClTTL DECADE COUNTER 


01299 


SN4356 


A9YI 


0410-0142 


1 


CRYSTAL IQUARTZ 1.0 NHZ 


28480 


0410-0142 


Aft 


08b00- 60006 


1 


BOARD ASSYl INHIBIT 


28480 


08600-60006 


AftCl 


0160-2099 




CIFXD CER 0.01 UF 480-208 lOOVDCH 


91418 


TA 


AftC2 


0160-3496 




CiFXD CER .001 UF 108 290VDCH 


96289 


C067F291F102KE12-CDH 


AftC3 


0160-3496 




ClFXD CER .001 UF 108 290VDCM 


96289 


C067F251F102KE12-C0H 


AftCA 


0160-2099 




CiFXD CER 0.01 UF 480-208 lOOVOCM 


91418 


TA 


AftC9 


0160-2099 




CiFXD CER 0.01 UF 480-208 lOOVDCU 


91418 


TA 


AftCft 


0160-2099 




CiFXD CER 0.01 UF 480-208 lOOVOCM 


91418 


TA 


AftC7 


0160-2099 




CIFXD CER 0.01 UF 480-208 lOOVDCM 


91418 


TA 


AftCS 


0160-2099 




CIFXD CER 0.01 UF 480-208 lOOVDCM 


91418 


TA 


AftC9 


0180-0218 


1 


CIFXD ELECT 0.19 UF 108 39VDCM 


28480 


0180-0218 


AftClO 


0180-0376 


1 


CIFXD ELECT 0.47 UF 108 39VDCM 


96289 


190D4V4X9039A2-DYS 


Aftcn 


0160-2672 


2 


CiFXD NY 0.047 UF 98 BOVDCM 


28480 


0160-2672 


AftC12 


0160-2672 




CiFXD NY 0.047 UF 98 BOVDCM 


28480 


0160-2672 


AftCRl 


1901-0029 




DIOOEiSILICON lOONA/lV 


07263 


FO 7387 


AftCR2 


1901-0029 




DIOOEiSILICON lOONA/lV 


07263 


FD ,iT87 


AftCR3 


1901-0029 




DIOOEISILICON lOONA/lV 


07263 


FD 2387 


AftCRA 


1901-0029 




DIOOEISILICON lOONA/lV 


07263 


FO 2307 


AftCR9 


1901-0029 




DIOOEISILICON lOONA/lV 


07263 


FD 2387 


AftCRft 


1901-0029 




OIODEiSILICON lOONA/lV 


07263 


FD 2387 


AftCR7 


1901-0029 




DIOOEISILICON lOONA/IV 


07263 


FD 2387 


AftCRS 


1901-0029 




DIOOEiSTilCON lOONA/IV 


07263 


FD 2387 


AftCR9 


1901-0029 




blOOEl SILICON lOONA/lV 


07263 


FD 2387 


AftCRlO 


1902-0041 


1 


DIODEiBREAKOOMN 9.11V 98 


04713 


SZ10939-98 


AftQl 


1893-0020 




TSTRlSI PNPI SELECTED FRON 2N3702) 


28480 


1853-0020 


AftQ2 


1893-0020 




TSTRlSI PNPISELECTEO FRON 2N3702I 


28480 


1893-0020 


AftQ3 


1893-0020 




TSTRlSI PNPISELECTEO FRON 2N3702) 


28480 


1893-0020 


AftQA 


1894-0071 




TSTRlSI NPNISELECTEO FRON 2N3704) 


28480 


1854-0071 


AftQ9 


1893-0020 




TSTRlSI PNPISELECTEO FRON 2N3702) 


28480 


1893-0020 


AftQft 


1893-0020 




TSTRlSI PNPISELECTEO FRON 2N3702) 


28480 


1893-0020 


A6Q7 


1894-0071 




TSTRlSI NPNISELECTEO FRON 2N3704I 


28480 


1894-0071 


A6Q8 


1894-0071 




TSTRlSI NPNISELECTEO FRON 2N3704) 


28480 


1894-C071 



See introduction to this section for orderinK information 
















Model 8600A 



Replaceable Parts 



Table 6-2. Replaceable Parts (Cont.) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6Q9 


1894-0071 




TSTRJSI NPNtSELECTED FR08 2N3704) 


2B4B0 


1854-0071 




1893-0020 




TSTRiSI 9>NP( SELECTED FR08 2N3702) 


2B480 


1853-0020 




1894-0071 




TSTRJSI NPNtSELECTED FROR 2N3704I 


2B4B0 


1B54-0071 




1894-0071 




TSTRlSI NPNISELECTED FROM 2N3704I 


28400 


1B54-0071 




1894-0071 




TSTRiSI NPNISELECTED FRON 2N3704) 


2B4S0 


1854-0071 


A6014 


1894-0071 




TSTRJSI NPNISELECTED FRON 2F3704I 


28480 


1854-0071 


A6Q15 


1894-0071 




TSTRiSI NPNISELECTED FRON 2N3704I 


284B0 


1854-0071 


A6Q16 


1894-0071 




TSTRJSI NPNISELECTED FRON 2N3704) 


2B480 


1854-0071 


A6017 


1893-0020 




TSTRJSI PNPISELECTED FRON 2N3702) 


2B4B0 


1853-0020 


A6R1 


0797-0442 




RiFXD NET FLN lO.OK 18 1/8U 


14474 


C4 


A6R2 


OA98-31AO 


3 


RJFXD NET FLN 31. 4K 18 1/8U 


14474 


C4 


A6R3 


0797-04A9 


4 


RIFXD NET FLN lOOK 18 1/8W 


14474 


C4 


AAR4 


0797-0280 




RIFXD NET FLN IK OHN 18 1/9W 


14474 


C4 


AAAS 


0797-0440 


3 


RiFXD NET FLN 7.90R 18 l/RM 


14474 


C4 


A6R6 


0757-04A9 




RIFXD NET FLN lOOK 18 1/BW 


14674 


C4 


AAR 7 


0A98-3490 


2 


RIFXD NET FLN 42. 2K OHN 18 I/SW 


28480 


069B-3450 


A6R8 


0797-04A2 


2 


RiFXD NET FLN 79. OK OHN 18 1/8M 


284B0 


0757-04(>2 


A6R9 


0757-0438 




RIFXD NET FLN 5.11K 18 1/BW 


14674 


C4 


AAR 10 


0A98-3490 




RiFXD NET FLN 42. 2K OHN 18 1/BM 


2B4BO 


0698-3450 


AARll 


0797-0442 




RIFXD NET FLN 10. OK 18 1/8W 


14674 


C4 


AAR12 


0797-0440 




RIFXD NET FLN 7.90K 18 1/BW 


14674 


C4 


AAR13 


0757-0279 




RiFXD net FLN 3. 14K OHN 18 1/8M 


14674 


C4 


AAR14 


0757-0279 




RIFXD NET FLN 3.I4K OHN 18 1/BM 


14674 


C4 


AAR'r: 


0757-0280 




RiFXD NET FLN IK OHN 18 l/BH 


14674 


C4 


AARli. 


0757-0442 




RIFXD NET FLN 10. OK 18 1/BW 


14674 


C4 


AAR 17 


0A98-31A0 




RiFXD NET FLN 31. 4K 18 1/BW 


14674 


C4 


AAR18 


0797-0442 




RiFXD NET FLN 10. OK 18 1/BW 


14674 


C4 


AAR19 


0797-0442 




RIFXD NET FLN 10. OK 18 1/BW 


14674 


C4 


AAR20 


0757-0442 




RiFXD NET FLN 10. OK 18 1/BW 


14674 


C4 


AAR21 


0A98-3454 


1 


RIFXD NET FLN 215K OHN 18 1/^W 


28480 


0698-3454 


AAR22 


0797-0438 




RiFXD NET FLN 5. UK 18 1/BW 


14674 


C4 


AAR23 


0797-0280 




RiFXD NET FLN IK OHN 18 1/BW 


14474 


r.4 


AAR24 


0797-0280 




RiFXD NET FLN IK OHN 18 1/BW 


14474 


C4 


AAR29 


0797-0280 




RiFXD NET FLN IK OHN 18 1/BW 


14674 


C4 


AAR2A 


0797-0280 




RiFXD NET FLN IK OHN 18 1/BW 


14674 


C4 


AAR27 


0A98-31A0 




RiFXD NET FLN 31. 4K 18 1/BW 


14674 


C4 


AAR28 


0757-0440 


1 


RiFXD NET FLN 41. 9K OHN 18 l/BM 


2B4B0 


0757-0460 


AAR29 


0797-0498 




RIFXD NET FLN 51. IK OHN 18 I/8W 


91637 


NF-l/in-32 


AAR30 


0797-0490 




RIFXD NET FLN 91. IK OHN 18 1/BM 


91637 


NF-1/10-32 


AAR31 


0757-0280 




RiFXD NET FLN IK OHN 18 1/BW 


14674 


C4 


AAR32 


0797-1094 


2 


RIFXD NET FLN 1.47K OHN 18 1/BW 


14674 


C4 T-0 


AAR33 


0797-0428 


2 


RIFXD NET FLN 1.42K 18 1/BW 


14674 


C4 


AAR3A 


0797-0279 




RIFXD NET FLN 3.14K OHN 18 I/BM 


14674 


C4 


AAR39 


0757-0428 




RIFXD NET FLN 1.42K 18 l/BW 


14674 


C4 


AAR3A 


0797-0279 




RIFXD NET FLN 3.14K OHN 18 1/BW 


14674 


C4 


AAR37 


0498-0083 




RiFXD NET FLN 1.94K OHN 18 l/BH 


14474 


C4 


AAR38 


0757-0279 




RiFXD NET FLN 3.I4K OHN 18 I/8W 


14674 


C4 


AAR39 


0757-0280 




RIFXD NET FLN IK OHN 18 l/BW 


14674 


C4 


AAR40 


0757-0442 




RIFXD NET FLN 10. OK 18 1/BW 


14674 


C4 


AAR41 


0757-0280 




RiFXD NET FLN IK OHN 18 1/BW 


14674 


C4 


AAR42 


0498-3197 




RIFXD NET FLN 19. 4K 18 1/BW 


14674 


C4 


AAR43 


0797-0442 




RIFXD NET FLN 10. OK 18 l/BW 


14674 


C4 


AAR44 


0757-0442 




RIFXD NET FLN 10. OK 18 1/BW 


14674 


C4 


AAR49 


0498-3157 




RIFXD NET FLN 19. 4K 18 l/BW 


14674 


C4 


AAR4A 


0797-0442 




RiFXD NET FLN 75. OK OHN 18 l/BH 


2B480 


0757- 0A6? 


AAR47 


0498-3444 


1 


RiFXD net FLN 314 OHN 18 1/BW 


28480 


069B-3444 


AAR48 


0797-0438 




RIFXD NET FLN 9. UK 18 1/BW 


14674 


C4 


AAR49 


0498-0083 




RIFXD NET FLN 1.94K OHN 18 1/flW 


14674 


C4 


AAR90 


0498-3159 


1 


RIFXD NET FLN 24. IK OHN 18 1/BW 


75042 


CFA 


AAR91 


0797-0438 




RsFXD MET ELM 9.11K \% 1/6W 


14674 


C4 


AAUl 


1820-0209 




ICiTTL QUAD 2-INPT OR GATE 


20480 


1820-0205 


A7 


08400-40002 


1 


BOARD ASSViREGULATOR 


2B4B0 


08400-60002 




0180-0229 




C^FXD ELECT 33 UF 108 lOVOCW 


2B480 


0180-0229 




0180-0229 




ClFXD ELECT 33 UF 108 lOVDCW 


2B4B0 


0180-0229 




0180-0229 




ClFXp ELECT 33 UF 108 lOVOCW 


28480 


0180-0229 


A7C4 


0140-3459 


2 


ClFXD CER 470 PF 108 lOOOVOCH 


542 B9 


C067F102F471KS22 


A7C9 


0140-3499 




ClFXD CER 470 PF 108 lOOOVOCW 


94289 


C067F102F471KS22 


ATCii 


0140-3494 




ClFXD CER .001 UF 108 290VDCW 


56289 


C067F291F102KE12-r,DH 


A7C7 


0180-0229 




ClFXD ELECT 33 UF 108 lOVDCW 


28480 


lBO-0229 


A7C8 


0180-0114 


2 


ClFXD ELECT 4.3 UF 108 35VDCW 


54289 


15nO6B5X9035B2-0VS 


A7C9 


0180-0114 




ClFXD ELECT 4.8 UF 108 39VDCW 


96289 


150D685X9035B2-DVS 


A7CH & 


1901-0029 




DlODEiSlLICON lOONA/.lV 


07243 


FD 2387 


A7CR2 


1901-0029 




DlODEiSILlCON lOONA/lV 


07243 


FO 2387 


A7CR3 


1901-0029 




DlODEiSlLICON lOONA/lV 


07243 


FD 2387 


A7CR4 


1902-0048 


1 


DIODE t BREAKDOWN 4.B1V 98 


04713 


S2109 39-134 



See introduction to this section for orderinc informution 
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Replaceable Parts 



Model MOOA 



Table 6-2. Replaceable Parts (ContJ 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7MP1 


1209-0089 


2 


HEAT SINRiSENICONDUCrOR 


28480 


1209-0089 


A7MP2 


1209-0089 




HEA7 SINK! SEMICONDUCTOR 


28480 


1209-0089 


A7Q1 


1894-0072 


1 


TSTRlSl NPN 


80131 


2N3094 


A702 


1893-0001 


1 


TSTRtSI PNPI SELECTED FROM 2N1132) 


28480 


1893-0001 


A7Q3 


1893-0092 


1 


TSTRlSl PMP 


80131 


2N3740 


A70A 


1893-0020 




TSTRlSl PNPtSELECTED FROM 2N3702) 


28480 


1893-0020 


A7R1 


0797-0420 




RiFXD NET FLN 790 OHN 11 1/8M 


14674 


C4 


A7R2 


2100-1797 


3 


RIVAR MM 900 OHN 9t TYPE V IM 


28480 


2100-1797 


A7R3 


0698-0083 




RiFXD NET FLN 1.96K OHN 11 1/8M 


14674 


C4 


A7R4 


0797-0280 




RiFXD NET FLN IK OHN IX 1/8M 


14674 


C4 


A7R5 


0797-0280 




RiFXO NET FLN IK OHN IX 1/8M 


14674 


C4 


A7R6 


0797-0280 




RIFXD NET FLN IK OHN IX 178M 


14674 


C4 


A7R7 


0698-0082 


2 


RiFXD NET FLN 464 OHN IX 1/8M 


14674 


C4 


A7R8 


0698-3199 




RiFXD NET FLN 4.64K IX 1/8M 


91637 


NFF-1/10-32 


A7R9 


0698-0082 




RIFXD NET FLN 464 OHN IX 1/8M 


14674 


C4 


A7R10 


0797-0288 




RiFXD NET FLN 9.09K OHN IX 1/8M 


14674 


C4 


A7R11 


0797-0317 


1 


RIFXD NET FLN 1.33K OHN IX 1/8M 


14674 


C4 T-0 


A7RI2 


0811-1992 


1 


RIFXD MM 0.96 OHN 9X 2M 


28480 


0811-1992 


A7R13 


0683-0989 


2 


RIFXD CONP 9.6 OHN 9X 1/4M 


01121 


CB 0969 


A7R14 


0797-0417 




RIFXD NET FLN 962 OHN IX 1/BM 


14674 


C4 


A7R19 


0797-0289 


1 


RIFXD NET FLN 13. 3K OHN IX 1/8M 


28480 


0797-0289 


A7R16 


0698-0084 


2 


RIFXD NET FLN 2.19K IX 1/8M 


14674 


C4 


A7R17 


2100-1797 




RIVAR MM 900 OHN 9X TYPE V IM 


28480 


2100-1797 


A7R1C 


0698-0083 




RiFXD NET FLN 1.96K OHN IX 1/8M 


14674 


C4 


A7R19 


0683-0969 




RIFXD CONP 9.6 OHN 9X 1/4M 


01121 


CB 0969 


A7R20 


0698-0084 




RiFXD NET FLN 2.19K IX 1/8M 


14674 


C4 


A7R21 


2100-1797 




RIVAR MM 900 OHN 9X TYPE V IM 


28480 


2100-1797 


A7R22 


0797-0440 




RiFXD NET FLN 7.90K IX 1/BM 


14674 


C4 


A7U1 


1820-0196 


3 


ICiVOLTAGE REGULATOR 


07263 


SL8999 


A7U2 


1820-0196 




ICIVOLTAGE REGULATOR 


07263 


SI 899 9 


A7U3 


1820-0196 




ICI VOLTAGE REGULATOR 


07263 


SL8999 


A8 


08600-60007 


1 


BOARD ASSY 1 Y-AXIS 


28480 


08600-60007 


A8C1 


0180-1739 


1 


CiFXO ELECT 0.22 UF lOX 39VDCM 


28480 


0180-1739 


A8C2 


0180-0229 




CiFXO ELECT 33 UF lOX lOVDCM 


28480 


0180-0229 


A8C3 


0180-0197 




CiFXD ELECT 2.2 UF lOX 20VDCM 


96289 


190D229X9020A2-OYS 


A8C4 


0180-0197 




ClFXD ELECT 2.2 UF lOX 20VDCM 


96289 


1900229X9020A2-DYS 


A8C0 


0160-2099 




CiFXO CER 0.01 UF «B0-20X lOOVDCM 


91418 


TA 


A8C6 


0160-2099 




ClFXD CER 0.01 UF 480-20X lOOVDCM 


91418 


TA 


A8C7 


0180-2141 


2 


ClFXD ELECT 3.3 UF lOX 90VDCM 


37942 


TAS 


A8C8 


0180-2141 




ClFXD ELECT 3.3 UF lOX 90VDCM 


37942 


TA5 


A8C9 


0180-2209 


1 


ClFXD ELECT 0.33 UF lOX 39V0CM 


96289 


1900334X9039A2-DYS 


A8C10 


0180-1743 


1 


ClFXD ELECT 0.1 UF lOX 39VDCM 


96289 


190D104X9039A2-OY5 


ASCII 


0160-0194 




ClFXD NICA NY 0.0022 UF lOX 200V0CM 


96289 


192P22292-PTS 


ABC12 


0160-2099 




ClFXD CER 0.01 UF IB0-20X lOOVDCM 


91418 


TA 


ABC 13 


0160-2099 




ClFXD CER 0.01 UF >80-208 lOOVDCM 


91418 


TA 


A8CR1 


1901-0029 




DIODElSILICON lOONA/lV 


07263 


FD 2387 


A8CR2 


1901-0029 




DIODEISILICON lOONA/lV 


07263 


FD 2387 


A8CR3 


1901-0029 




DIODElSILICON lOONA/lV 


07263 


FO 2387 


A8CR4 


1902-3094 


9 


DIODE BREAKD0MNI9.11V 2X 


28480 


1902-3094 


A8CR9 


1901-0029 




DIODElSILICON lOONA/lV 


07263 


FD 2387 


ASCR6 


1901-0029 




DIODEISILICON lOONA/lV 


07263 


FO 2387 


A8CR7 


1902-3094 




DIODE BREAKDOMNi 9.11V 2X 


28480 


1902-3094 


A8CR8 


1902-3094 




DIODE BREAKDOMNI 9.11V 2X 


28480 


1902-3094 


A8CR9 


1902-3094 




DIODE BREAKD0MNI9.11V 2X 


28480 


1902-3094 


A8CR10 


1902-3094 


1 


DIODE BREAKDOMNI 9.11V 2X 


28480 


1902-3094 


A8CR11 


1902-3110 


2 


DIODE BREAKDOMNI 9. 90V 2X 


28480 


1902-3110 


A8CR12 


1902-3110 




DIODE BREAKDOMNI 9.90V 2X 


28480 


1902-3110 


A8Q1 


1894-0071 




TSTRlSl NPNI SELECTED FROM 2N3704I 


28480 


1894-0071 


ABQ2 


1893-0020 




TSTRlSl PNPtSELECTED FRON 2N3702I 


28480 


1893-0020 


A8Q3 


1894-0071 




TSTRlSl NPNI SELECTED FRON 2N3704I 


28480 


1894-0071 


A8QA 


1893-0020 




TSTRlSl PNPtSELECTED FRON 2N3702I 


28480 


1893-0020 


A809 


1893-0020 




TSTRlSl PNPtSELECTED PNOM 2N3702) 


28480 


1893-0020 


A8Q6 


1 893-0020 




TSTRlSl PNPtSELECTED FROM 2N3702I 


28480 


1893-0020 


A8Q7 


1894-0071 




TSTRlSl NPNI SELECTED FRON 2N3704) 


28480 


1894-0071 


A8Q8 


1894-0071 




TSTRlSl NPNI SELECTED FRON 2N3704I 


28480 


1894-0071 


A8Q9 


1894-0071 




TSTRlSl NPNISELECTED FROM 2N3704I 


28480 


1894-0071 


A8R1 


0698-3442 




RIFXD NET FLN 237 OHN IX 1/8M 


28480 


0698-3442 


A8R2 


0797-1094 




RIFXD NET FLN 1.47K OHN IX 1/BM 


14674 


C4 T-0 


A8R3 


0797-0442 




RIFXD NET FLN lO.OK IX 1/BM 


14674 


C4 


A8R4 


0797-0280 




RIFXD NET FLN IK OHN IX 1/8M 


14674 


C4 


A8R9 


0797-0280 




RiFXD NET FLN IK OHN IX 1/BM 


14674 


C4 


A8R6 


0797-0442 




RiFXD NET FLN 10. OK IX 1/8N 


14674 


C4 


ABR7 


0797-0498 




RiFXD NET FLN 91. IK OHN IX 1/BM 


91637 


NF-1/10-32 


A8R8 


0797-0417 




RIFXD NET FLN 962 OHN IX 1/8M 


14674 


C4 


A8R9 


0797-0280 




RiFXD NET FLN IK OHN IX 1/BM 


14674 


C4 



See introduction to this section for ordering information 
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Table 6- ^ Replaceable Parts (Cont) 



Replaceable Parts 



Referiince 

Designation 



HP Part Number 



Description 



Mfr 

Code 



Mfr Part Number 



A8R10 

A8RU 

A8R12 

A8R13 

A8R14 

A8R19 

A8R16 

A8R17 

A8R18 

A8R19 

A8R20 

A8R21 

ABR22 

ABR23 

A8R24 

A8R29 

A8R26 

A8R27 

ABR28 

A8R29 

ABR30 

ABR31 

ABR32 

ABR33 

ABR34 

ABR35 

ABUl 

ABU2 

A9 

A9CI 

A9C2 

A9C3 

A9CR1 

A9CR2 

A9CR3 

A9CRA 

A9CR5 

A9CR6 

A9CR7 

A9CR8 

A9CR9 

A9CR10 

A9CRU 

A9CR12 

A9R1 



0757-0279 

0757-0A5B 

0757-0419 

0757-0274 

0757-0442 

0757-0442 

2100-2517 

0698-3158 

0757-0438 

0797-0469 

0797-0442 

0797-0442 

0797-0280 

0698-3198 

0757-0280 

0797-0280 

0698-3192 

0797-0442 

0757-0442 

0757-0438 

0757-0416 

0757-0280 

0757-0280 

0757-0280 

0757-0280 

0757-0465 

1820-0201 

1820-032B 

OB600-60001 

OlBO-2102 

0180-2102 

OlBO-1962 

1901-0028 

1901-0028 

1901-0028 

1901-0028 

1901-0028 

1901-0028 

1901-0028 

1901-0028 

1901-002B 

1901-0028 

1901-0028 

1901-0028 

0687-2241 



RsFXD NET FLN 3.16K OHN 11 1/BW 
RiFXO NET FLN 51. IK OHN II 1/8H 
R:FXD NET FLN 681 OHN 18 1F8M 
RiFXO NET FLN 1.21K OHN 11 1/8W 
RtFXO NET FLN 10. OK 11 1/8M 

RiFXD NET FLN 10. OK 11 1/8M 
RIVAR FLN 90K OHN 101 LIN 1/2W 
RiFXO NET FLN 23. 7K OHN 11 1/8H 
R:FXD net FLN 9.11K 11 1/BU 
RiFXO NET FLN lOOK 11 1/8H 

RiFXD net FLN 10. OK 11 1/8H 
RiFXD NET FLN 10. OK 11 1/8M 
RiFXD NET FLN IK OHN 11 1/8H 
RiFXO NET FLN 23. 7K OHN 11 1/8H 
RiFXD NET FLN IK OHM 11 1/BH 

RiFXD NET FLN IK OHN 11 1/BM 
RiFXD MET FLN 3.48K II 1/BM 
RiFXO NET FLN 10. OK 11 1/8M 
RiFXD NET FLN 10. OK 11 1/BM 
RiFXD MET FLN 5.11K 11 1/8M 

RiFXD NET FLN 511 OHM 11 l/k)W 
RiFXD NET FLN IK OHN 11 1/BM 
RiFXD NET FLN IK OHM 11 I/8M 
RiFXD NET FLN IK OHN 11 1/8H 
RIFXD NET FLN IK OHM 11 1/8M 

RIFXD NET FLN lOOK 11 1/BM 
INTEGRATED CIRCUIT lOPERATIONAL ANPL 
ICITTL QUAD 2-INPT NOR GATE 
BOARD ASSYiRECTIFIER 
CiFXO ELECT 700 UF ♦79-101 25VDCM 

CiFXO ELECT 700 UF ♦79-101 29VDCM 
CiFXD ELECT 19 UF ♦90-201 290VDCM 
DlOOEiSlLICON 0.79A 400P1V 
DlOOEiSlLlCON 0.79A 400PIV 
DlOOEiSlLICON 0.79A 400P1V 

DlOOEiSlLICON 0.79A 400P1V 
DlOOEiSlLICON 0.79A 400PIV 
DlOOEiSlLICON 0.T9A 400PIV 
DlOOEiSlLICON 0.79A 400PIV 
DlOOEiSlLICON 0.79A 400PHV 

DlOOEiSlLICON 0.79A 400PIV 
DlOOEiSlLICON 0.79A 400PIV 
DlOOEiSlLICON 0.79A 400PIV 
DlOOEiSlLICON 0.79A 400PIV 
RiFXD CONP 220K OHM 101 1/2M 



14674 

91637 

14674 

28480 

14674 

14674 

28480 

28480 

14674 

14674 

14674 

14674 

14674 

28480 

14674 



14674 

14674 

14674 

14674 

14674 

14674 

04713 

01295 

28480 

28480 

28480 

56289 

04713 

04713 

04713 

04713 

04713 

04713 

04713 

04713 

04713 

04713 

04713 

04713 

01121 



C4 

NF-l/in-32 

C4 

0757-0274 

C4 

C4 

2100-2917 

069B-3158 

C4 

C4 

r.4 

C4 

C4 

069B-3158 

C4 



C4 

MC1439G 

SN4467 

OB600-60001 

OlBO-2102 

0180-2102 

39D156F250EJ4-DSB 

SR1358-9 

SR1398-9 

SR135B-9 

SRn5fl-9 

SRl35n-9 

SR1358-9 

SR1358-9 

5R135B-9 

SR135B-9 
SR1358-9 
SR135B-9 
SR135B-9 
EB 2241 



See introduction to this section for ordering information 
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Table 6-2. Replaceable Parts (Cont.) 



Reference 

Designation 



HP Part Number 




Description 



08600> 6uniG 
0150-0119 
2140-0245 
2110-0202 
1250-00S3 

1250-0083 

1250-0083 

1250-0102 

1250-0083 

1250-0083 

1250-0083 

1250-0083 

1250-0083 

7124-1765 

08600-00002 

3101-1305 

9100-3132 

08600-60012 

08600-60011 

5060-1189 

08600-600li0 

08600-40004 

0180-21131 

0180-2181 

1970-0042 

1200-0405 

1970-0042 

1200-0405 

1970-0042 

1200-0405 

1970-0042 
1200-0405 
1970-0042 
1 200-0405 
1970-0042 

1200-0405 

1250-0836 

1250- 0836 
3101-1299 
3101-1300 

1251- 2316 
1251-1636 
1251-1886 
1251-1558 
1251-1636 

1251-1558 

1251-1886 

1251-1636 

1251-1558 

1251-1886 

1251-155S 

1251-1558 

1251-1558 








PANELiREM ASSY 

OFXD CER 2 X 0.01 UF 20« 250NVRC 
LAMFiGLOM MINIATURE 95V 
FUSE10.50A 250V 
CONNECTORiBNC 

CONNECTORS BNC 
CONNECTORiBNC 
CONNECTORiBNC 
CONNECTORiBNC 
CONNECTORIBNC 

CONNECTORIBNC 
CONNECTORiBNC 
CONNECTORIBNC 
LABEL9LINE MOO" 

PANEL: REAR 

SWITCH! PUSHBUTTON DPDT-DB 

TRANSFORMER I POWER 

CABLE ASSY I PRIMARY 

BOARD ASSYiWIRING 

POWER LINE MODULE. NON-FILTEREO 

BOARD ASSYi MOTHER 

ClFXD ELECT 1300 UF ♦75-101 50VOCW 
CiFXD ELECT 1300 UF +75-101 50VDCW 
TUBEiNUMERlCAL INDICATOR 

SOCKETiTUBE FOR 5700 SERIES 
TUBEiNUMERlCAL INDICATOR 
SOCKETiTUBE FOR 5700 SERIES 
TUBEiNUMERlCAL INDICATOR 
SOCKETITUBE FOR 5700 SERIES 

TUBEiNUMERlCAL INDICATOR 
SOCKETiTUBc FDR 5700 SERIES 
TUBEiNUMERlCAL INDICATOR 
SOCKETITUBE FOR 5700 SERIES 
TUBEiNUMERlCAL INDICATOR 

SOCKETITUBE FOR 5700 SERIES 
CONNECTORIRF SUB-MINIATURE 
CONNECTOR I RF SUB-MINIATURE 
SWITCH! PUSHBUTTON DPDT 
SWITCHll<USHBUTTON DPDT 3 STATIONS 

C0NNECT0RIPCI2 X 301 60 CONTACT 

CONNECTORiJACK 

CONNiPC 30-CONTACT 12X15) 

CONNECTORS PC 15 CONTACTS 

CONNECTORiJACK 

CONNECTORS PC 15 CONTACTS 
CONNiPC 30-CONTACT 12X15) 
CONNECTORIJACK 
CONNECTORiPC 15 CONTACTS 
CONNIPC 30-CONTACT 12X15) 

CONNECTORiPC 15 CONTACTS 
CONNECTORIPC 15 CONTACTS 
CONNECTORIPC 15 CONTACTS 



Mfr 

Code 



28480 

56289 

87034 

28480 

02660 

02660 

02660 

28480 

02660 

02660 

02660 

02660 

02660 

28480 

2fl4H0 



Mfr Part Number 




83594 

83594 

83594 

83594 

83594 

83594 

83594 

83594 

83594 

83594 

83594 

98291 

98291 

71590 

71590 

05574 

28480 

71785 

28480 

28480 




28480 

28480 

28480 



08600- bOO 16 
36C219A2-CDH 

AlH 

2110-0202 

31-221-1020 

31-221-1020 

31-221-1020 

1250- 0102 
31-221-1020 
31-221-1020 

31-221-1020 

31-221-1020 

31-221-1020 

7124-1765 

08bll0-(l (1002 

53-57280-lZl/AlH 

9100-3132 

08600-60012 

08600-60011 

5060-1189 

08600-60010 

36D132G050AA2A-DQB 

36D132G050AA2A-D0B 

B-5750-S 

SK 207 
B-5750-S 
SK 207 
8-5750-S 
SK 207 

B-5750-S 
SK 207 
B-5750-S 
SK 207 
B-5750-S 

SK 207 

50-053-0000 

50-053-0000 

PB-1 

PB-20 

2VH30/1JV5I079) 

1251- 1636 
252-15-30-340 
1251-1558 
1251-1636 

1251-1558 

252-15-30-340 

1251-1636 

1251-1558 

252-15-30-340 

1251-1558 

1251-1558 

1251-1558 



See Introduction to this section for ordering information 
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Table 6-2. Replaceable Parts (Cont.) 



Reference 

Desiv:mation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


■h 


2110-0201 


1 


FUSEi0.29A 290V SLO-OLO 


71400 


MDL-l/4 


ji 


1290-0102 




CONNECTORiONC 


28480 


1290-0102 


Q1 


1094-0063 


1 


7STR:SI NPN 


80131 


2N3099 


R1 


2100-2067 


9 


RIVAR MM lOK OHM it UN 1.9M 


20400 


2100-2867 


R2 


2100-2067 




RiVAR MM lOK OHM 3X UN 1.9M 


28400 


2100-2867 


R3 


2100-2067 




RtVAR MM lOK OHM 31 UN 1.9M 


28400 


2100-2867 


R4 


2100-2067 




RiVAR MM lOK OHM 31 UN 1.9M 


28400 


2100-2867 


R9 


2100-2067 




RiVAR MM lOK OHM 3X UN 1.9M 


28400 


2100-2067 


R6 


2100-0960 


1 


RiVAR COMP lOK OHM 201 20CCLOG 1/4M 


28400 


2100-0960 


Ml 


00600-60013 


2 


CAOLE ASSYl INPUT 


20480 


08600-90013 


W2 


00600-60013 




CABLE ASSVtINPUT 


28400 


08600-60013 


M2 


0120-1340 


1 


CABLE ASSYlPOMERi DETACHA0LE 


70903 


KHS-7041 


M2 


08600-60014 


1 


CABLE ASSYtCONPARATOR 


20400 


08600-60014 


M2 


00600-60019 


1 


CABLE ASSYtMARKER 

MISCELLANEOUS 


28400 


08600-60015 




0370-0129 


1 


KNOBiROUND FOR 0.129" DIA SHAFT 


28480 


0370-0125 




0370-0490 


4 


KNOBi PUSHBUTTON SNlTCHy BLK 


71990 


J52309 




0370-0491 


4 


BE ZELi PUSHBUTTON BLK NYLON 


^»4bO 


0370-0491 




1200-0043 


1 


I NSULATORl TRANSISTOR MOUNTING 


M709 


293011 




1291-1119 


6 


KEYiPOLARIZING FOR TKT BD SOCKETS 


7I7B9 


456-99- 9Q-193 




7120-*2947 


6 


PLATE: IDENTrFICA; ION 


28480 


7120-2547 




7124-1694 


6 


PLATEI IDENTIFICATION 


2B4B0 


7124-1654 




9040-0170 


14 


guide: PLUG-IN PC BOARD 


28V80 


5040-0170 




00600-00006 


9 


SPRING 


28480 


00600-00006 




00600-00009 


1 


BRACKET 


28480 


08600-00009 




00600-20018 


2 


FRAME ALTERED 


28480 


08600-20010 


' 


08600-20016 


9 


KNOOi ALTERED 


28400 


08600-20016 




00600-20019 


2 


INSULATOR 


28480 


08600-20019 




00600-40001 


1 


MINDOW 


28480 


08600-40001 




08600-40002 


1 


READOUT HOUSING 


28480 


00600-40002 




OS600-40003 


9 


CONCENTRIC PUSHBUTTON 


28480 


08600-40003 




08600-40009 


2 


SUPPORT 

CABINET PARTS 


28480 


08600-40005 




1490-0030 


1 


5TAND:TILT 


28480 


1490-0030 




9000-0090 


2 


TRINlSIDES 


28480 


5000-0050 




9000-0729 


2 


C0VER:SIDE FN 


28480 


5000-0729 




9000-0637 


1 


COVER: TOP 


28480 


5000-8637 




9000-8640 


1 


COVER: BOTTOM 


28480 


9000-0640 




9060-0767 


9 


FOOT ASSYl PM 


28480 


5060-0/67 




9060-0774 


1 


KITIRACK MOUNT 


28480 


5060-07/4 




00600-00001 


1 


PANEL I FRONT 


; 28480 


OB6OO-0OOU 




08600-00003 


1 


DECK 


28480 


08600-00003 




00600-00009 


1 


PANEL CONNECTOR 


28480 


00600-00005 




08600-20017 


1 


PANEL FRAME 


28480 


08600-20017 



Set* introduction to this section for ordering information 
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Table 6-3. Code List of Manufacturers 



The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 
(Name to Code) and H4-2 (Code to Name) and their latest supplements. 



Code 

No. 


Mahufacturer 


Address 


Code 

No. 


Manufacturer 


Address 


00853 


Sangamo Electric Co. 




70903 


Belden Mfg. Co 


. ; . Chicago, 111. 




Pickens Div. ..... 


. . Pickens, S.C. 


71400 


Bussmann Mfg. Div. of 




01121 


Allen Bradley Co 


Milwaukee j Wise. 




McGraw-Edison Co. . . 


. St. Louis, Mo. 


01295 


Texas Instruments Inc. 




71590 


Centralat Div. of 






Transistor Products Div. 


. . Dallas, Texas 




Globe Union Inc. . . . 


. Milwaukee, Wis. 


02660 


Amphenol-Borg Electronics 




71785 


Cinch Mfg. Co. 






Corp 


. Broadview, 111. 




Howard B. Jones Div. . 


. . . Chicago, III. 


02735 


Radio Corp. of America, Semi- 


72136 


Electro Motive. 






conductor and Materials 






Mfg. Co., Inc 


Willimantic, Conn. 




Division 


. Somerville, N.J. 


72982 


Erie Technological 




04713 


Motorola Inc, Semiconductor 




Products Inc. . . . . . 


.... Erie, Pa. 




Products Division . . . 


. Phoenix, Ariz. 


75042 


International Resistance Co. 


Philadelphia, Pa. 


05574 


Viking Ind. Inc 


Canoga Park, Cal. 


80131 


Electronic Industries Association. 


07263 


Fairchild Camera & Inst. Corp, 




Standard tube or semiconductor 




Semiconductor Div. Mountain View, Cal. 




device, any manufacturer. 


12040 


National Semicon- 




83594 


Burroughs Corp., Electronic 






ductor Corp. 


. Danbury, Conn. 




Tube Div. ...... 


. Plainfield, N.J. 


14674 


Coming Glass Works . . . 


. . Coming, N.Y. 


87034 


Marco Industries . . . . . 


. . Anaheim, Cal. 


28480 


Hewlett-Packard Co. , . . 


. Palo Alto, Cal. 


91418 


Radio Materials Co. . . . 


. . . Chicago, 111. 


37942 


P. R. Mallory & Co. Inc. . 


Indianapolis, Ind. 


91637 


Dale Electronics Inc. . . . 


Columbus, Nebr. 


56289 


Sprague Electric Co. . . North Adams, Mass. 

.. i 


98291 


Sealectro Corp 


Mamaroneck, N.Y. 
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Model 8600A Manual Changes 

SECTION VII 
MANUAL CHANGES 

7-1. INTRODUCTION 

7-2. This section will be used in future issues or revisions of this manual 
to provide up-dating and back-dating information, 

7-3. In the interim, any necessary changes to the information contained 
in this manual will be documented in Manual Change Sheets shipped with 
the manual. 
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iSECTION VIII 
SERVICE 



8-1. INTRODUCTION 

8-2. This section provides instructions for test- 
ing, troubleshooting and repairing the Hewlett- 
Packard Model 8600A Digital Marker. 

8-3. PRINCIPLES OF OPERATION 

8-4. Information relative to the principles of 
operation appears on the foldout page opposing 
the Block Diagram, Service Sheet 1. This correla- 
tion of data will enable the reader to quickly 
relate functions to specific circuits — without 
having to look in different parts of the manual. 

8-5. RECOMMENDED TEST EQUIPMENT 

\ 

8-6. Test equipment and accessories required to 
maintain the model 8600A are listed in Table 
1-2. If the equipment listed is not available, 
equipment that meets the minimuni ispecifications 
shown may be substituted. 

8-7. TROUBLESHOOTING 

8-8. Troubleshooting procedures are divided into 
two maintenance levels in this manual. The first, 
a troubleshooting tree, is designed to isolate the 
cause of a malfunction to a circuit or assembly. 



8-9. Thf" second maintenance level provides cir- 
cuit analysis and test procedures to aid in iso- 
lating faults to a defective component. Girquit 
descriptions and test procedures for the seconcj) 
maintenance level are located on the page facing 
the schematic diagram of the circuit to be re- 
paired. 

8-10. After the cause of a malfunction has been 
found and remedied in any circuit containing 
adjustable components, the applicable procedure 
specified in Section V of this manual should be 
performed. 

8-11. Repair 

8-12. Adjustable Components. There are five 
adjustable components in the model 8600A. 
These adjustable components are identified in 
Table 8-1. 

8-13. Service Kit. A service kit, HP Part Num- 
ber 08600-60018, is available as an aid in main- 
taining the model 8600 A. This kit is described in 
Table 1-2. 

8-14. Line Voltage Requirements. During 
adjustment and testing the model 8600A must be 
connected to a power sourf^e capable of delivering 




Figure 8-1. Model 8600A with Circuit Board Extended for Maintenance 
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8-i/ Adju^t^ltte Cbinponents 



D^^nation 




' ^Purpose 




' Reference Oscillator 1 

■ ■ ■ 


i^djust frequency of reference 
oscillator 




Regulator 


Adjust +5 volt dc power supply 


ATRlV,; 


Voltage Regulatoj^ 


Adjust tl5 volt dc power supply 

1 . 


'■A7R2,1:',' 


Voltage Regulator 


Adjust -15 volt power supply 




, ' .^^^^Axis Circuit : 


Adjust for equal positive and nega- 
, tive markers 



35 watts of jpower at 115 or 230 volts ac ±10%, 
single phase: If adjustment of the dc voltage regu- 
lators is required, the model 8600A should be 
connected to the ac source through an adjustable 
autotransformer. The line voltage to the model 
8600A may then be adjusted to check regulator 
abtibh when the line voltage is changed ±10%. 

8-15. Servicing Aids on Printed Circuit Boards. 
Servicing aids on pointed circuit boards include 
test points, adjustment callouts, and assembly 
stock numbers with alpha-numerical revision in- 
formation. 

8-16. Circuit Board Extenders. Circuit board 
extenders, included in the service kit, may be 
used to extend the boards clear of the assembly 
to provide easy access to components and test 
points. See Figure 8-1 for a typical example of 
extender board use. 



sides of an insulatir material. The metallic con- 
ductors are extenaed through the component 
hbles by a plating process. Soldering can/ be per- 
formed on either side of the board with equally 
good results. Table 8-3 lists recommended tools 
and materials for use in repairing etched circuit 
boards. Following are recommendations and pre- 
cautions pertinent to etched circuit repair work. 

a. Avoid unnecessary component substitu- 
tion; it carl result in damage to the circuit board 
and/or adjacent components. 

b. Do not use a high power soldering iron 
on etched circuit boards. Excessive heat may lift 
a conductor or damage the board. 

c. Use a suction device (Table 8-3) or 
wooden toothpick to remove solder from compo- 
nent mounting holes. 



8-17. Part Location Aids. The locations of 
chassis mounted parts and major assemblies are 
shown in Figure 8-17. 

I . 

8-18. The location of individual components 
mounted on printed circuit boards or assemblies 
are shown on the appropriate schematic page. 
The part reference designator is the assembly des- 
ignation plus the part designation. (Example: 
AlRl is R1 on the A1 assembly.) For specific 
component description and ordering information 
refer to the parts list in Section VI. 

8-19. Diagram Notes;. Table 8-2, Schematic 
Diagram Notes, provides information relative to 
symbols and values shown on schemiitic diagrams. 

I I i'/' , 

8-20. General Service Hints ) 

8-21. The etched circuit bo^ds iise<,i in Hewlett- 
Packard equipment are the plated-through type 
consisting of metallic conductors bonded to both 



CAUTION 

Do not use a sharp metal object such as 

an awl or twist drill for this purpose. 

Sharp objects may damage the plated- 

through conductor. 

d. After soldering, remove excess flux from 
the soldered areas and apply a protective coating 
to prevent contamination and corrosion. 

8-22. Component Replacement. The following 
procedures are recommended when component 
replacement is necessary: 

a. Remove defective component from 
board. 

b. If component was unsoldered, remove 
solder from mounting holes with a suction device 
(Table 8-3) or a wooden toothpick. 
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Table 8-2. Schematic Diagram Notes 

SCHEMATIC DIAGRAM NOTES 

Refer to MIL-STD-15B for Symbols not Shown 

Resistance is in ohms and capacitance is in microfarads unless otherwise noted. 
P/0 = part of. 

\ 

*Asterisk denotes a factory-selected value. Value shown is typical. Capacitors 
may be omitted or resistors jumpered. 

O Screwdriver adjustment. O Panel control. 

I Encloses front panel designations. Enclosed rear panel designation. 

1 

Circuit assembly borderline. 

Other assembly borderline. 

> Heavy line with arrows indicates path and direction of main signal. 

Heavy dashed line with arrows indicates path and direction of main feedback. 

Wiper moves toward CW with clockwise rotation of control as viewed from shaft 
or knob. 

Numbers in stars on circuit assemblies show locations of test points. 

Encloses wire color code. Code used (MlL-STD-681) is the same as the resistor 
color code. First number identifies the base color, second num ber t he wider 
stripe, and the third number identifies the narrower stripe. E.g., (947) denotes 
white base, yellow wide stripe, violet narrow stripe. 

Voltage regulator (breakdown diode). 

Denotes Field Effect transistor (FET) with N-type base. 

Denotes FET with P-type base. 

Denotes Capacitive diode (Varicap, varactor). 

Denotes Silicon Controlled Rectifier. 

} 

P-Type Metal Oxide Substrate FET (MOSFET) 

N-Type Metal Oxide Substrate FET (MOSFET) 
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Table 8-3. Etched Circuit Soldering Equipment 



Item 


Use 

1 


Specification 


Item Recommended 


Soldering tool 


Soldering 

Unsoldering 


Wattage rating: 47-1/2 — 

56-1/2 

Tip Temp; 850- 900“ 


Ungar #776 handle with 
*Ungar #4037 Heating Unit 


Soldering* Tip 


Soldering 

Unsoldering 


*Shape: pointed 


*Ungar#PLlll 


De-soldering aid 


To remove molten sol- 
der from connec- 
tion 


Suction device 


Soldapullt 

by Edssyn Co., Arleta, 
California 


Resiii (flux) 
solvent 


Remove excess flux 
from soldered area 
before application 
of protective 

coating 


Must not dissolve etched circuit 
base board material or con- 
ductor bonding agent 


Freon 

Aceton 

Lacquer Thinner 
Isopropyl 

Alcohol (100% dry) 


Solder 


Component replace- 

ment 

Circuit board repair 
Wiring 


Resin (flux) core, high tin con- 
tent (60/40 tin/lead), 18 
gauge (SWG) preferred 




Protective 

Coating 


Contamination, corro- 
sion protection 

1 , 


Good electrical insulation, cor- 
rosion-prevention properties 


Krylon ^ ** #1302 
Humiseal Protective Coating, 
Type 1B12 by Columbia 
Technical Corp., Wood- 
side 77, New York 


"For working on etched Boards; for gc^peral purpose work, use Ungar ^231 Heating Unit (37. 5W, 
tip temp of 750 - 800^') and Ungar ^L113 1/8 inch chisel tip 
""Krylon, Inc., Norristown, Pennsylvania 



c. Shape leads of replacement component 
to match mounting, hole spacing. 

d. Insert component leads into mounting 
holes and position component as original was 
positioned. £)o not force leads into mounting 
holes; sharp lead ends may damage the plated- 
through conductor. 

/ 

Note 

Although not recommended when both 
sides of the circuit board are accessible, 
axial lead components such as resistors 
and tubular capacitors, can be replaced 
without unsoldering. Clip leads near 
body of defective component, remove 
component and straighten leads left in 
board. Wrap leads of replacement 
component one turn around original 
leads. Solder wrapped connection and 
clip off excess lead. 



8-23. BASIC SERVICE INFORMATION 

8-24. Since basic service information appears in 
other service manuals, it will not be repeated 
here. 

8-25. Logic Circuits and Symbols 

8-26. The following paragraphs and illustrations 
provide basic information about logic circuits and 
symbols. While a complete treatment of the sub- 
ject is not within the scope of this manual, it is 
believed that this material will help the technician 
experienced with analog devices, who has had 
little or no experience with digital circuits. 

8-27. The circuits discussed are digital in nature; 
their outputs are always in one of two possible 
states, a “1” or “0”. These two states are also 
referred to as being either high (H) or low (L). 
The high and low states are relative; low must be 
less positive (more , negative) than high, both 
states may be positive or negative, or high may 
be positive and low negative. In positive logic the 
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more positive (H) state is a logical “1” and the ; 8-31. The symbols for AND and OR gates differ 

more negative (L) state is a logical “0’\ In nega- in that AND gate symbols have a flat input side 

tive logic the more negative (L) state is a logical and a rounded output side while OR gate sym- 

more positive (H) state is a logical bols have a concave input side and a pointed 

“0”- output side. 



8-28. Two of the basic “building blocks” of 
logic circuits are the AND and OR gates. The 
symbols and trbth tables for basic AND and OR 
gates are shown in Figure 8-2. 

8-29. Basic AND Gate (Positive logic). The basic 
AND gate is a circuit which produces an output 
“1” when, and only when, a “1” is applied to all 
inputs. As shown in Figure 8-2, terminal X will 
be high only when terminals A and B are both 
high. The dot (•) shown in the AND gate is the 
logic term for AND. The term for a simple two 
input AND gate is X = A • B (X equals A and 
B). AND gates may be designed to have as many 
inputs as required to fill a specific requirement. 

8*30. Basic OR Gate (Positive Logic). The basic 
OR gate is a circuit which produces a “1” output 
when any one, or all of the inputs are in a “1” 
state. As shown in Figure 8-2, terminal X will be 
high when either terminal A or terminal B, or 
both are high. The + shown in the OR gate 
symbol is the logic term for OR. The term for a 
simple two input OR gate is X = A + B (X equals 
A or B). OR gates may be designed to have as 
many inputs as required for specific needs. 



8-32. Truth Tables. Truth tables provide a 
means of presenting the output state of logic de- 
vices for any set of inputs in tabular form. Truth 
tables contain one column for each of the inputs 
and a column for the output. In basic truth 
tables the column notations are usually H or L 
(for high and low) or, for binary notation, “1” or 
“0”. More complex truth tables use other terms 
which will be explained where these tables appear 
in the text. 

8-33. Logic Inversion. Adding inversion to 
AND and OR gates changes their characteristics. 
Inversion is usually accomplished by adding an 
inverter stage (common emitter) in front of an 
input or after an output. A circle added to the 
input or output leads indicates the portion of the 
circuit in which the inversion takes place. The 
simplest of these devices are AND and OR gates 
in which the output is inverted. These gates are 
called NAND (for Not AND) and NOR (for Not 
OR). Basic NAND and NOR gates are shown in 
Figure 8-3. When all inputs and outputs of an 
AND gate are inverted, it functions as an OR 
gate. When all inputs and outputs of an OR gate 
are inverted, it functions as an AND gate. Figure 
8-4 provides information relative to various gate 
inversion functions. 



I' 



8-5 






























NANO 



Model 8600A 





X = A • B 

(X EQUALS NOT A AND B) 



X =A + B 

IX EQUALS NOT A OR B) 



A 


B 


■■ 


H 


H 


L 


H 


L 


H 


L 


H 


H 


L 


L 


H 



A 


B 


■■ 


H 


H 


L 


H 


L 


L 


L 


H 


L 


L 


L 


H 



Figure 8-3. Basic NAND and NOR Gates 



8-34. When inversion is used the designation at 
the mverted terrmnal is frequently termed A (not 
A), B (not B), X (not X), etc. Table 8-4 shows 
basic logic, circuits and associated symbology. 

8-35. Binary Circuits. Many types of flip-flops 
are used in binary circuits. Each half of a flip- 



flop is in one of two states at any given time. 
The outputs are complementary; when one stage 
is on, the other is off. The outputs are terms 1 
and 0, high and low, or true and false, by the 
same rules that apply to AND and OR gates. The 
outputs may be identified in many different 
ways. This text identifies these outputs as Q and 




Figure 8-4. Logic Comparison Diagrams 




























































































Table 8-4. Logic Symbology 



1 indicates true signal 
0 indicates false signal. 



on symbol indicates logical inversion (not 
necessarily electrical) of the input or out- 
put signal(s). The logic indicated within the 
symbol remains the same. 

indicates direction of signal flow. 



Designation 



Logic Symbol 



Description 



Truth Table 



Typical Circuit 



AND 

Gate 

(Positive 

True) 



!‘ 

J 



» 

J 



I 

; 



OR 

Gate 

(Positive 

True) 



I. r. h 



II 



T, h L 

|1 

MR 



I I I 

LM 



Multiple 

Input 

Gate 

(Positive 

True) 



K 



B-' 

C-H 



I 

i 



I 

J 



Both input signals (A and B) must be 
true simultaneousily to produce a 
true output at C. 



A 



0 

0 

1 

1 



B 



0 

1 

0 

1 



0 

0 

0 

1 



♦ V 



A- 

B- 



If either input signal (A or B) or 
both is true, the output at C is 
true. 



A 



Any combinations of inputs may be 
used with an AND or OR Gate to 
obtain a desired output. In the 
AND gate shown, input B is in- 
verted and inputs A and C are 
without inversion. Inputs A and C 
must both be true and input B 
must be false simultaneously to 
produce a true output at D. 



0 

0 

1 

1 



B 



0 

1 

0 

1 



0 

1 

1 

1 



A- 

B- 



0 

0 

0 

0 

1 

1 

1 

1 



B 



0 

0 

1 

1 

0 

0 

1 

1 



0 

1 

0 

1 

0 

1 

0 

1 



D 



0 

0 

0 

0 

0 

1 

0 

0 




Time 

Delay 






00 

1 

-J, 



Input signal delayed by the time indi- 
cated. True input at A produces a 
true output at B after a 15 ms 
delay. 



RC and RL Coupling 
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Table 8-4. Logic Symbology (Cont.) 



Designation 



Trigger 



One-Shot 



Logic Symbol 




A— i— t 




Description 



The binary is a flip-flop which 
changes state with every true 
input pulse at A. Since A is ap- 
plied to the bases of both transis- 
tors, it is shown centered in the 
symbol. The negative pulse pro- 
duces the same effect as a positive 
pulse applied to the opposite base. 
To preserve the positive logic, the 
reset pulse is shown inverted and 
applied to the opposite side. A 
reset pulse sets B true. 



Truth Table 



True input at A sets the one-shot to 
unstable state (active) and pro- 
duces a true output at B. In the 
symbol shown, the A input must 
be false (positive) with respect to 
negative true logic of the one- 
shot. During the stable state, the 
B output is true. A true input at 
C (direct set) holds the one-shot 
in the unstable state. 



Typical Circuit 




RESET 




Service Model 86 00 A 





Table 8-4. Logic Symbology (Cont.) 



Designation 

Amplifier 



Logic Symbol 




Description 

True input at A produces amplified 
true output at B. An amplifier 
will function with either positive 
true or negative true signals. 



Truth Table 



Typical Circuit 




Inverter 

Amplifier 




True input at A produces false out- 
put at B and fase input at A pro- 
duces a true output at B (inverts 
the input logic level). 




Flip-Flop 



II 1 




Outputs D and D are always in oppo- 
site states — if D is true, D is 
false. A true input will cause the 
output directly across to go true 
— true input at A sets output D 
true. With no input, the flip-flop 
remains in the state set by the last 
input signal. A true input at B 
will cause the flip-flop to reverse 
state. A true input at the direct 
rese^input E holds the flip-flop in 
the D true state. 




00 

<b 
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Figure 8-5. Basic NOR Gate Flip-Flop 



Q for the sake of uniformity. Basic flip-flops 
which are particularly adaptable to binary circuits 
and combinations of flip-flops are discussed in 
the following paragraphs. 

8-36. Basic NOR Gate Flip-Flop. Figure 8-5 
illustrates a flip-flop constructed with two NOR 
gates. Operation of the circuit is described below. 
Assume that initially Q is high and Q is low, and 
A and B are both low. When a high is applied to 
input A, Q goes low and since there are now two 



, - Model 8600A 

lows applied to NOlfi gate 2, Q will go highr^ 
Q high is applied back to NOR gate 1, but since 
Q is already low, no change in state results. When 
a high is applied to input B the flip-flop again 
reverses state. Sinbe the flip-flop will remain in 
the last state to whicli it^ is set, it “remembers^’ 
which signal was last received, and can be used as 
a memory circuit. 

8-37. Triggered Flip-Flossi 'Figure 8-6 illustrates 
a triggered flip-flop which changes state each time 
a pulse of a given polarity is applied to the input. 
The output of a triggered flip-flop is a square 
wave at one half the frequency of the input 
triggers. In the circuit shown iii Figure 8-6 the 
input may be negative going triggers or a square 
wave. If the input is a square wave it ^will be dif- 
ferentiated by C2 to produce both negative going 
and positive going pulses. Assume that initially Q 
is low (Q2 on) and Q is high (Q1 off). When a 
negative going trigger appears at the junction of 
CRl and CR2 it has no effect on Q2 through 
CR2 because output Q is low^ However, CRl is 
forward biased by the high at Q and the trigger is 
coupled to the collector of Ql. As the collector 
of Ql is driven in a negative direction the trigger 
is also coupled through Cl to the base of Q2. As 
Q2 begins to cut off, the positive going collector 
voltage is coupled to the base of Ql through C3 
to drive Ql into conduction. The process es re- 
generative; Q2 cuts off quickly and Ql goes into 




Figure 8-6. Triggered Flip-Flop 
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Figure 8-7. RS Flip-Flop 



saturation. The next negative going trigger re- 
verses the procedure just described. 

8-38. Reset-Set (RS) Flip-Flop. Figure 8-7 
shows an RS flip-flop. The RS flip-flop has two 
inputs, S for Set and R for Reset (sometimes 
labeled S for set and C for cl^). Assume that 
initially Q is high (Q2 off) and Q is low (Q1 on). 
In this state the flip-flop is set and a positive 
pulse at the set input will not affect the circuit. 
When a positive pulse is applied to the reset input 
it is coupled through C4 and CR2 to the base of 
Q2. Q2 begins to conduct and the negative going 
collector voltage is coupled through C3 to the 
base of Q1 to cut off Ql. The process is regener- 
ative; Q1 is quickly cut off and Q2 saturates. The 
flip-flop will remain in the reset state until a posi- 
tive set pulse is applied through C2 and CRl to 
the base of Ql. Note that operation of the RS 
flip-flop is the same as operation of the basic 
NOR gate flip-flop described in paragraph 8-36. 

8-39. RST Flip-Flop. Figure 8-8 illustrates a 
RST flip-flop which is a combination of reset-set 
and triggered flip-flops. In the circuit shown, 
negative trigger pulses will make the flip-flop 
change states. Positive pulses are required for the 
set and reset inputs. A positive set input will 
cause Q to go high and a positive reset pulse will 
cause Q to go high. 



8-40. Clocked JK Flip-Flop. A clocked JK flip- 
flop is triggered by an input clock pulse when 
certain conditions prevail at the J and K inputs. 
Figure 8-9 illustrates the logic symbol for a JK 
flip-flop derived from a RS flip-flop and two 
three-input AND gates. Figure 8-10 shows a typi- 
cal JK flip-flop integrated circuit schematic dia- 
gram. JK flip-flops have three inputs (J, K and 
Clock) and complementary outputs. JK flip-flops 
used as decade counters also have clear or reset 
inputs, preset and in some cases, a blanking in- 
put. When the J and K inputs are both high the 
flip-flop changes state every time a clock pulse 
appears; operation is the same as a triggered flip- 
flop. When the J input is high and the K input is 
low Q will go high; operation is the same as the 
reset in RS flip-flops. When the J input is low 
and the K input is high Q will go high; operation 
is the same as the reset in RS flip-flops. When the 
J and K inputs are both low clock pulses do not 
affect the circuit. Frequently JK flip-flops are 
shown schematically with no connection shown 
to the J and K inputs; when this occurs, both J 
and K are actually held high and the circuit func- 
tions as a triggered flip-flop. 

8-41. Binary Logic. The following paragraphs 
will explain the basic binary logic required to un- 
derstand the operation of the dividers and decade 
counters used in a frequency counter. 
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Figure 8-8, RST Flip-Flop 



8-42. In frequency counters the decimal num- 
bers 0 through 9 are displayed on each readout 
device. For this reason, only binary numbers 
0000 through 1001, which correspond to decimal 
numbers 0 through 9 will be discussed in this 
text. The only exception to this is the discussion 
of Figure 8-11 which follows. 

8-43. Figure 8-11 illustrates four triggered flip- 
flops in series, with the Q outputs of the first 
three driving the trigger inputs of the next flip- 
flop. Since each flip-flop is triggered only by neg- 
ative going excursions of the input signal, each 
provides one cycle of output signal for two cycles 
of input signal. The flip-flops, then, are weighted 
in ascending powers of two. The first flip-flop has 
a weighted value of 2® (1), the second has a 
weighted value of 2‘ (2), the third has a 

weighted value of 2^ (2x2 = 4) and the fourth 
has a weighted value of 2^ (2x2x2 = 8). 

8-44. Assume that initially the flip-flops in Fig- 
ure 8-11 were all set to 0 (Q low). When seven 
input cycles have been received the flip-flops have 

operated as follows; the first has been turned on 
(Q high) by inputs 1, 3, 5 and 7, and turned off 



(Q low) by inputs 2, 4 and 6. The second flip- 
flop has been turned on by the first and third 
outputs of the first flip-flop (coincident with 
initial inputs 2 and 6) and turned off by the 
second output of the first flip-flop (coincident 




Figure 8-9. Clocked JK Flip-Flop 
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Figure 8-11. 16 Counter Binary Counter Chain 
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Table 8-5. JK Flip-Flop Truth Table 





Before Trigger 


After Trigger 


J 


K 


Q 


Q 


Q 


Q 


0 


0 


1 


0 


1 


0 


0 


1 


1 


0 


0 


1 


1 


0 


0 


1 


1 


0 


1 


1 


0 


1 


1 


0 



with initial input 4). The third flip-flop has been 
turned on by the first negative going output of 
the second flip-flop (coincident with initial input 
4). The fourth flip-flop has not been triggered be- 
cause there has been no negative going output 
from flip-flop three. The first three flip-flops are 
now in the 1 state (Q high) and the binary state 
is 1110. Their decimal weighted value then is 2® 
+ 2* +2^ = 1 + 2 + 4 = 7. The next negative 
input to the chain will cause the first three flip- 
flops to go dff and the fourth to go on. The 
binary state then is 0001; the decimal weighted 
value is 0 + 0 + 0 + 2^ = 0 + 0+ 0 + 8 = 8. 

8-45. As the timing diagram in Figure 8-11 indi- 
cates, four flip-flops in this configuration are 
capable of counting up to 16. Since only the 
decimal digits 0 through 9 are used in counter 
circuits, a means must be provided to limit the 
count to ten. A means must also be provided to 
reset the flip-flops to zero before beginning a new 
count. The means by which these facilities are 
provided are discussed in later paragraphs. 

8-46. Since binary numbers, like decimal num- 
bers, are written in ascending order from right to 
left, the weighted values of the flip-flops are 



Table 8-6. 15 Count Binary Truth Table 



Binary 




00 

II 

to 

u 


4 = 2^ 


2 = 2' 


1 = 2" 


Decimal 


0 


0 


0 


1 


1 


0 


0 


1 


0 


2 


0 


0 


1 


1 


3 


0 


1 


0 


0 


4 


0 


1 


0 


1 


5 


0 


1 


1 


0 


6 


0 


1 


1 


1 


7 


1 


0 


0 


0 


8 


1 


0 


0 


1 


9 


1 


0 


1 


0 


10 


1 


0 


1 


1 


11 


1 


1 


0 


0 


12 


1 


1 


0 


1 


13 


1 


1 


1 


0 


14 


1 


1 


1 


1 


15 


0 


0 


0 


0 


0 



easier to understand in 8, 4, 2, 1 order. Table 8-6 
lists the true binary numbers for 8, 4, 2, 1 binary 
weights and their decimal equivalents. 

8-47. A Simple 8421 BCD Code Decade 
Counter. Figure 8-12 illustrates a simplified dec- 
ade counter using triggered RS flip-flops. This 
circuit operates like the circuit shown in Figure 
8-11 up through decimal count 9 (binary 1001). 
When the tenth pulse is received at the input flip- 
flop point A goes low, flip-flop point B goes high 
and the flip-flops are temporarily in the 1010 
state. Almost immediately the output from B 




Figure 8-12. 8421 BCD Decade Counter 
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Figure 8-13. Blanking Decade Counter 



causes D to reset and the output from D then and C NAND gates go high. In actual use, in- 
causes B to reset. The end result is that all flip- verters follow the A, D, B and C NAND gates to 

flops are rest to 0 by the tenth pulse and are provide a negative logic BCD output of 1111 

ready to begin the next count. This circuit is use- (decimal 15) to the decoders which have no gate 

ful as a divide by ten decade. To be used as a to accept 1111, so none of the elements in the 

frequency counter a reset must be provided to numerical readout devices are energized, 

reset all flip-flops to zero when the count ends at 

a number other than ten. 8-50. Buffer-Store. In frt>qu6mcy counters it is 

necessary to transfer the information stored in 
8-48. Blanking Decade Counter. Figure 8-13 the decade counters to display decoders prior to 

illustrates a blanking decade counter. The circuit starting the next count. Isolation must also be 

will divide by ten and provide BCD (binary coded provided to prevent the display from being af- 

decimal) outputs for decimal numbers 0 through fected by a count while it is in progress. Figure 

9. In addition, the A, B, C and D outputs may be 8-14 shows a typical buffer-store circuit, 

set to 1111 (15) to cause the numerical readout _ _ _ _ 

device to be blanked. 8-51. The terminals labeled A, B, C and D at the 

bottom of Figure 8-14 are connected to the out- 
8-49. The output of the blanking control NAND puts of the decade counters. Operation of the 

gate is normally high. When the JK flip-flops are buffer-store is described below. Normally the in- 
reset their 5 outputs go high. After reset and put labeled TRANSFER is high, the inverter out- 

before the frequency count begins the outputs of put is low and all of the AND gates between the 

the A, D, B and C NAND gates are normally low BCD inputs and the RS flip-flops are disabled, 

because both inputs are high. Now if the blanking When the transfer pulse appears one of the two 

control input goes high and Q of the first flip- AND gates between the inputs and the RS flip- 

flop is high, the blanking control NAND gate flops goes high. Assume that when the transfer 

output goes low and the outputs of the A, D, B pulse appears the A input is low. The output of 
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Figure 8-14. Buffer /Store 



the reset AND gate of the first RS flip-flop goes 
high, the input to the A inverter goes high and 
the inverter output goes low. If the A, B, C and 
D outputs are to be used, the GATE input must 
be high in order fo£ the output NAND gates to 
function. With the A input low the input to the 
A NAND gate from the RS flip-flop will be low 
and _Uie NAND gate output will be high. When 
the A input is high the set AND gate output is 
high, both inputs to the A NAND gate are high 
and the A output is low. At the_same time the 
input to the A inverter is low, so A is high. Oper- 
ation of the B, C and D circuits is identical to 
the A circuit. Typically the A, B, C and D out- 
puts are used to drive decoders and the A, B, C 
and D outputs are used to drive recorders. Digital 
to Analog converters, etc. 



8-52. Decoder-Driver. Decoder-drivers provide a 
means to “translate” the BCD binary code to a 
decimal equivalent to drive numerical readout 
devices. Figure 8-15 shows ten four-input AND 
gates connected as a decoder. Each AND gate will 
respond to one, and only one, of the binary 
equivalents of decimal numbers 0 through 9. 
Example: the numl^r 1 gate will provide a high 
output only when A is low and B, ^ and D are 
high. 

8-53. Integrated Circuits. Many circuits used in 
counters and other equipment are available as 
integrated circuits. The last three circuits 
discussed are all available as integrated circuits. 
Figure 8-16 shows some of the packages used for 
integrated circuits. 
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Table 8-7. Assembly and Component Locations 



Assembly 


Schematic 


Photo 


A1 Counter Assembly 


Service Sheet 7 


Service Sheet 7 


A2 Control Assembly 


Service Sheet 7 

) 


Service Sheet 7 


A3 Input Amplifier 


Service Sheet 5 


Service Sheet 5 


A4 Comparator Assembly 


Service Sheet 2 


Service Sheet 2 


A5 Time Base Assembly 


Service Sheet 6 


Service Sheet 6 


A6 Sweep Inhibit Assembly 


Service Sheet 3 


Service Sheet 3 


A7 Regulator Assembly 


Service Sheet 8 


Service Sheet 8 


A8 Y-Axis Assembly 


Service Sheet 4 


Service Sheet 4 


A9 Rectifier Assembly 


Service Sheet 8 


Service Sheet 8 


AlO Rear Panel Assembly 


Service Sheet 8 


Figure 8-17 


All Mother Board 


None 


Figure 8-38 
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Figure 8-17. Chassis Mounted Parts and Assemblies Locations 
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Figure 8-18. 



Integrated Circuits Used in the 
Model 8600 A Internal Logic 
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MARKER SECTION TROUBLESHOOTING TREE 



COUNTER SECTION TROUBLESHOOTING TREE 



Connect Sweep, Sweep Inhibit, Counter and Blanking to corresponding jacks of the Generator/Sweeper. The counter counts properly but decimal point does Set controls as specified in the marker section 

Operate the Generator/Sweeper in anV :>wee|) mode; set sweep rate to maximum in the fast range. Operate not shift when the Generator/Sweeper range is troubleshooting tree. Numerical readouts do not li- 
the model 8600A in SCOPE mode; markers set close to mid range. changed. luminate and/or indicate counting. 




Figure 8-19. Troubleshooting Tree 
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Troubleshooting Tree 
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The sweep ramp from the Generator/Sweeper is 
applied to a buffer amplifier which supplies an 
output ramp of 0 to approximately +7.5 volts. 

The output of the buffer amplifier is applied to 
five Schmitt triggers which function as voltage 
comparators. The trip points of the Schmitt trig- 
gers are set by front panel MARKER position 
controls. The sweep output from the buffer 
amplifier is also coupled to a rear panel connec- 
tor for use with external equipment such as X-Y 
recorders, oscilloscopes or analyzers. 

Because there is about a 2 volt hysterises associ- 
ated with a Schmitt trigger, a reset must be pro- 
vided when the sweep ramp is stopped between 0 
and +2 volts. The required reset pulses are pro- 
vided by a pulse shaper which detects the trailing 
edge of the blanking pulse from the Generator/ 
Sweeper. These reset pulses (approximately -6 
volt negative spikes) assure that all comparators 
are ready to be triggered at the beginning of each 
sweep. 

When the sweep ramp reaches the levels set by 
the front panel MARKER position controls, the 
Schmitt triggers are fired. Since the Schmitt trig- 
gers’ outputs are ac coupled, sharp spikes appear 
at the OR gate inputs and at the five pushbutton 
MARKER SELECT switches on the front panel. 

Scope Mode 

In the scope mode up to five markers may be dis- 
played on the CRT. Any one of the markers may 
be selected as the point at which the frequency is 
counted by front panel pushbutton switches. 

The output from the selected comparator triggers 
a 15 millisecond one-shot. The output from the 
15 millisecond one-shot is applied through two 
OR gates to a switching amplifier. The switching 
amplifier switches a transistor on for 15 milli- 
seconds to sink the current from a constant 
current source in the Generator/Sweeper sweep 
circuit. It also causes a diode in the Generator/ 
Sweeper sweep circuit to be reverse-biased to 
prevent the sweep ramp capacitor charge from 
leaking off.. The sweep ramp is clamped for 15 
milliseconds. 

The output from the selected comparator also 
triggers a 3 millisecond one-shot. This 3 milli- 



second one-shot, together with the mode logic, 
causes the counter to start counting 3 milli- 
seconds after the Generator/Sweeper sweep ramp 
is stopped. The 3 millisecond delay ensures that 
the frequency has stabilized at the time the count 
has started. The count period is always 10 milli- 
seconds so the count is ended about 2 milli- 
seconds before the sweep ramp is released. 

The outputs of the five comparators are also 
combined in an OR circuit to drive a binary 
which alternately triggers two 1.5 millisecond 
one-shot circuits. This circuit is used to allow 
very close spacing of adjacent markers. The 1.5 
millisecond pulses are used to stop the Generator/ 
Sweeper sweep ramp for 1.5 milliseconds. The 
1.5 millisecond pulse which coincides with the 
selected (15 millisecond) output has no effect on 
the circuit since the 15 millisecond pulse over- 
rides it. 

The 1.5 millisecond and 15 millisecond one-shot 
circuits also drive pulse shapers. The output from 
the one-shot circuits is a square pulse and if this 
is applied directly to the Y-axis the dot is shifted 
above the trace, but not enough electrons im- 
pinge on the phosphor to produce a marker. The 
pulse shapers slow down the leading edge of the 
one-shot outputs to cause a relatively slower rise 
of the trace. This results in a visible spike on the 
CRT trace. The trailing edge of the one-shot out- 
puts is not affected by the pulse shapers. Polarity 
of the pulse shaper outputs is such as to provide 
a positive spike for the counted marker and a 
negative spike for those not counted. 

The summing amplifier combines the outputs 
from the pulse shaper. The MARKER HEIGHT 
control on the front panel controls the gain of 
the summing amplifier. 

The current amplifier provides a means of signal 
injection that will not disturb the calibration of 
the CRT display of the HP 8412A. 

Recorder Mode 

In the recorder mode the Generator /Sweeper is 
swept very slowly, near the lower limit of the 
slow range. In order to get vertical markers on 
the X-Y graph it is necessary to stop the 
Generator /Sweeper for a longer period of time to 
give the Y-axis time to react. 

\ 



As in the scope mode, there are separate one-shot cir- 
cuits for the selected marker and those not selected. 
When the selected marker signal leaves the comparator 
circuit it is applied directly to a 100 millisecond one- 
shot, and also to a trigger logic circuit. When the trig- 
gering logic has two inputs (at the selected marker), the 
signal is inhibited and the one-shot which follows the 
trigger logic is not triggered. The output from the 100 
millisecond one-shot for the selected marker is a posi- 
tive going pulse; the output from the other 100 milli- 
second one-shot is negative-going. Both outputs are 
applied to the summing amplifier and the current 
source to produce positive-going and negative-going 
vertical peaks on the X-Y recorder Y-axis. As in the 
scope mode, the vertical peak amplitude is controlled 
by the MARKER HEIGHT control. 

The outputs from the two 100 millisecond one-shot 
circuits are also coupled through OR gates to the 
switching amplifier to stop the Generator/Sweeper 
sweep ramp for 100 milliseconds. The outputs from the 
unselected markers 100 millisecond one-shot circuit is 
inverted in order to trigger the switching amplifier. 

Counter Mode 

In the counter mode only the mode logic and the 
counter section is used. The count period is 10 milli- 
seconds. The input frequency is counted approximately 
five times each second. 
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SERVICE SHEET 2 

Normally, causes of malfunctions in the model 8600A 
will be isolated to a circuit board or assembly as a 
result of performing the tests specified in the trouble- 
shooting tree. 

[ 

When trouble has been traced to the comparator board 
(A4), it should be removed from the chassis and re- 
installed using an extender board. This will provide 
easy access to test points and components. 

Equipment Required: 

Oscilloscope 10:1 Probes (2) 

Voltmeter Service Kit 

m Buffer Amplifier U1 

The sweep ramp from the Generator/Sweeper is 
applied to a buffer amplifier which supplies an output 
ramp of 0 to approximately +7.5 volts. 

The output of U1 is fed in parallel to five Schmitt 
trigger circuits which function as voltage comparators. 
A buffered sweep output is also provided for use with 
external equipment such as X^Y recorders, oscillo- 
scopes or analyzers. 



Note 

In all tests using an oscilloscope the 
Generator/Sweeper sweep ramp should be 
used to sync the oscilloscope horizontal 
sweep. 

Test Procedure D 

Test 1-a. Use the volt- 
meter to verify the pres- 
ence of -15 volts, +5 volts 
and +15 volts at points 
shown on the schematic. 

Test 1-b. Use the oscillo- 
scope to observe the sig- 
nals at XA4 pin 1 and 
Test Point 1 . The oscillo- Waveform SS2-1 
scope CRT display should 
be similar to those shown 

in waveform SS2-1. If the sweep ramp is present at 
XA4 pin 1 (but has no markers on it) and the sweep 
ramp does not appear at Test Point 1, U1 is probably 
defective. 




If one or more of the markers are missing rotate the 
marker position controls to ensure that the markers 
are not positioned off the display. Proceed to test pro- 
cedure! 



If markers cannot be made to appear on the lower 
portion of the sweep ramp, proceed to test procedure 



2 



If the sweep ramp is not present at XA4 pin 1, discon- 
nect the sweep inhibit from the Generator/Sweeper. If 
the waveforms shown in waveform SS2-1 are now 
present (without markers), trouble is probably in the 
sweep inhibit circuit (A6). If the sweep ramp does not 
appear when the sweep inhibit is disconnected, check 
the cabling and, if necessary, the Generator/Sweeper. 
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Comparators 



There are five identical comparators in the assembly. 
Each comparator has an input from the buffer ampli- 
fier and a reset input from the sweep inhibit assembly. 
A dc threshold level for the Schmitt Trigger circuits is 
established by front panel marker position controls. 

Because there is about a 2 volt hysterises associated 
with a Schmitt trigger, a reset must be provided when 
the sweep ramp is stopped between 0 and +2 volts. 
The required reset pulses are provided by a pulse 
shaper in the A6 assembly which detects the trailing 
edge of the blanking pulse from the Generator/ 
Sweeper. These reset pulses (-6 volt negative spikes) 
assure that all comparators are ready to be triggered at 
the beginning of each sweep. 

Since operation of all of the comparators is identical, 
only comparator number one will be discussed. 

U2D is a constant current source which draws approxi- 
mately 1 milliampere through its associated marker 
position control. This results in a linear trip level 
change with potentiometer rotation. 

U2A and U2B comprise a Schmitt trigger circuit. 
When the sweep ramp from the Generator/Sweeper 
reaches the level set by the marker position control at 
U2B base, the Schmitt trigger is fired. 

The Schmitt trigger output is emitter coupled to a 
pulse differentiator. The output from the pulse differ- 
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Block Diagram 



entiator has a fast rise time and a decaying time 
constant on the trailing edge. These pulses are 
used to trigger one-shot circuits in the sweep 
inhibit circuit. 



The outputs from each of the comparators is 
applied to marker select switches and also to U7 
which functions as a single five-input OR gate. 



Test Procedure 
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General 




Waveform SS2-2 



Each comparator contains five transistors in a 
single integrated circuit. These transistors are 
shown schematically as discrete components to 
aid in understanding circuit operation. Again, 
only comparator number one is discussed. 

Note 

In all tests using an oscilloscope, the 
Generator/Sweeper sweep ramp should 
be used to sync the oscilloscope hori- 
zontal sweep. 

Composite waveform SS2-2 illustrates the correct 
waveforms for Test Points 1, 2, 3 and pin 7 of 
U2. The position of the markers on the trace will 
depend on the setting of the marker position 
controls. 



If one or more of the markers are missing, 
connect the oscilloscope to pin 7 of the com- 
parator integrated circuit for that marker. The 
waveform should be as shown for pin 7 of U2 
except for the position of the step. If the signal 
is not present the integrated circuit is probably 
defective. If the signal is present, U7 is probably 
defective. 

If markers cannot be made to appear at low 
sweep ramp levels observe the waveform at Test 
Point 2. If the negative spike at the beginning of 
the trace is not present, trouble is probably in 
the A6 blanking pulse shaper or the blanking 
input from the Generator/Sweeper. 



8-22 






i 


































SERVICE SHEET 3 

Normally, cavses of malfunctions in the model 8600A will be isolated to a 
circuit board or assembly as a result of performing the tests specified in 
the troubleshooting tree. 

When trouble has b^en traced to the sweep inhibit board (A6) it should be 
removed from the chassis and re-installed using an extender board. This 
will provide easy acc>3ss to test points and components. 



Equipment Required: 

Dual Channel Oscilloscope 
10:1 Probes (2) 

General: 



Voltmeter 

Generator/Sweeper 



The sweep inhibit assembly contains circuitry required to stop the sweep 
ramp of the Generator/Sweeper. It also contains circuits which generate 
positive and negative markers, the count initiate pulse and comparator 
reset pulses. 

B Three Millisecond One-Shot 

Q6, QIO and associated components comprise a 3 millisecond one-shot 
which is triggered by the selected marker. The output of this one-shot is 
used in the mode logic circuit to initiate the count cycle. The purpose of 
this one-shot is to delay the start of the count cycle to assure that the 
output from the Generator/Sweeper is stable at the time it is counted, 

Tesc Procedure B 

Test 1-a. Use the voltmeter to verify the ^ 
presence of -15, +5 and +15 volts at points 
shown on the schematic diagram. 



Test 1-b. Connect the oscilloscope Chan- 
nel A input to XA6 pin A and the Channel 
B input to Test Point 1. Synchronize the 
oscilloscope sweep with the sweep output 
from the Generator/Sweeper. Set the oscil- 
loscope for 5 milliseconds/division and .5 
volt /division. The oscilloscope CRT display 
should be as shown in waveform SS3-1. 



Waveform SS3-1 



If waveform A is as shown, but B is not, check Q6, QIO and associated 
components. If neither waveform is present select, in turn, each of the 
other markers. If the signals are present for some of the marker selections, 
but not others, trouble is probably in the comparator or switch associated 
with the inoperative marker. If the signals are not present for any of the 
selected markers, trouble is probably in the buffer amplifier in the com- 
parator assembly. 

B Blanking and Z-Axis Pulse Shapers 

Depending on the model of Generator /Sweeper used, Z-axis or blanking 
input signals are. used to generate comparator reset pulses. These reset 



putses are !.equired when the Generator /Sweeper sweep ramp is 
stopped at a low voltage level. The reset pulses are required because 
of the inherent hysterisis associated with the Schmitt trigger circuits 
used in the comparators. 

Ql, Q4, Q5 and associated components provide a sharply defined 
output pulse when triggered. (Ql is not used when the blanking input 
is used.) 



Test Procedure 



Test 2-a. Connect the oscilloscope 
Channel A input to XA6 pin H and the 
Channel B input to the junction of 
CR4 and R21. (Oscilloscope controls 
set as in test 1-b.) The oscilloscope 
CRT display should appear as shown 
in waveform SS3-2. 



If the input waveform is correct, but 
the output is not, check Q4, Q5 and 
associated components. (If Z-axis in- 
jt.at is used, also check Ql.) 



Waveform SS3-2 



If the input waveform is not correct, check the interconnections with 
the Generator/Sweeper and if necessary, the Generator/Sweeper cir- 
cuits. 



15 Millisecond One-Shot 



The 15 millisecond one shot is triggered by the selected marker. The 
output is coupled through two OR gates to Q16/Q17. Q17 acts as a 
switch to sink current from a constant emrent source in the 
Generator/Sweeper sweep ramp generator to clamp the sweep ramp. 

The 15 millisecond pulse provides the positive marker and also turns 
on Q14 to prevent the generation of a negative marker for the se- 
lected marker. 



Test Procedure 



Test 3-a. Connect the oscilloscope 
Channel A input to XA6 pin R and 
the Channel B input to Test Point 3. 
(Oscilloscope controls set as in test 
1-b.) The oscilloscope CRT display 
should be as shown in waveform 
SS3-3. 



If the CRT Channel A display is incor- Waveform SS3-3 

rect, trouble is in the comparator as- 
sembly. If the CRT Channel A display 

is correct and the Channel B display is incorrect, check Q7, Qll and 
associated components. 
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Negative Marker Circuit 



Q15 inverts the outputs from UlA to provide negative markers on 
the CRT display for those markers not selected to be counted. 



Test Procedure 



Test 4-a. Connect the oscilloscope 
Channel A input to U1 pin 3 and the 
Channel B input to XA6 pin P. (Oscil- 
loscope set as in test 1-b except that 
Channel A is .2 volts/Division.) The 
oscilloscope CRT display should be as 
shown in waveform SD3-4 (position of 
pulses will depend on settings of the 
marker position controls). 



If the Channel A display is correct but 
the Channel B display is not, check Q14, 
components. . 



Waveform SS3-4 



Ql5 and associated 



If the Channel A display is not correct, proceed to test procedure B* 

If a negative marker i^ being generated for the selected marker, Q14 
is probably defective. 



B Binary and 1.5 Millisecond One-Shot Circuits 

> , I ' . ’ ■ I ■ ( 

' . ' ! 

■ r 

Q2 and Q3 comprise a triggered flip-flop binary. Use of the binary 
circuit permits alternate operation of thi» 1.5 millisecond one-shot cir- 
cuits and allows markers to be placed very close to each other with- 
out interaction. 



Test Procedure 



Test 5-a. Waveform SS3-5 represents 
cojrrect waveforms at the following 
points (from the top down) XA6 pin 
D, U1 pin 1, U1 pin 2, and U1 pin 3. 
One of the markers has been moved 
off th^' display to aid in synchronizing 
the oscilloscope. Oscilloscope settings 
are the same as in test 1-b except that 
the top display is taken at .2 volts/ 
division. 
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Waveform SS3-5 



If the display for XA6 pin D is correct but none of the others are, 
the binary is probably defective. (It is not likely that both of the 
one-shot, circuits would fail at the same time.) If the display is not 
correct at U1 pin 1 or 2, check the one-shot which is not producing 
an output. , 



If the display for U1 pin 3 is not correct and the 
others are, U1 is probably defective. 



B OB Gate and Output Circuit 

U1 functions as a single five input OR gate to 
combine the outputs from the 15 millisecond 
one-shot, the two 1.5 millisecond one-shot cir- 
cuits, and two 100 millisecond one-shot circuits 
located on the Y-axis circuit board. The output 
circuit acts as a switch to control the sweep ramp 
generator in the Generator/Sweeper. 

Test Procedure B 

Test 6-a. Connect the oscilloscope Channel A in- 
put to U1 pin 8 and the Channel B input to TP2. 
Oscilloscope settings are the same as in test 1-b. 
The CRT display should be similar to that shown 
in waveform SS3-6. 

If the Channel A display is correct but the Chan- 
nel B display is not, check Q16, Q17 and asso- 
ciated components. 

If the Channel A display is not correct and the 
preceeding tests were correct, U1 is defective. 

Test 6-b. Place the model 8600A in the recorder 
mode and adjust the oscilloscope to 20 milli- 



Waveform SS3-6 



seconds /division. The oscilloscope CRT display 
should consist of pulses 100 milliseconds in 
duration. ! 

If the 100 millisecond pulses are not present, use 
the oscilloscope to observe pins 13 and 14 of Ul. 

If the pulses are present at pins 13 and 14 of Ul 
but were not present at Ul pin 8, Ul is probably 
defective. 

If the pulses are not present at Ul pins 13 and/or 
14, trouble is probably in the 100 millisecond 
one-shot circuits in the Y-axis assembly. 
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Figure 8-23. Sweep Inhibit Assembly Component 
Locations 
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Figure 8-24. Sweep Inhibit Schematic Diagram 
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SERVICE SHEET 4 

Normally, causes of malfunctions in the model 8600A will be isolated 
to a circuit board or assembly as a result of performing the tests 
specified in the troubleshooting tree. 

When trouble has been traced to the Y-axis assembly it should be 
removed from the chassis and re-installed using an extender board. 
This will provide easy access to test points and components. 

Equipment Required: 

Dual Channel Oscilloscope 10:1 probes (2) 

Digital Voltmeter Generator/Sweeper 

General: 

The Y-axis assembly contains two circuits. One circuit consists of the 
two 100 millisecond one-shot circuits which are used in the RE- 
CORDER mode. The other contains the Y-axis summing amplifier, 
two transistor switches and the current amplifier; this circuit is used 
in all modes where vertical markers are required. 

H 100 Millisecond One-Shot Circuits 

Positive-going pulses from the selected comparator trigger one-shot 
Q8/Q9. Q7 acts as a buffer amplifier for this 100 millisecond pulse. 
The positive-going pulses from the selected comparator are also ap- 
plied to a trigger logic circuit (U2B/U2D) to prevent the second 100 
millisecond one-shot from being triggered by the selected marker. 

When the combined comparator outputs are applied to U2B pin 5 the 
positive pulses cause the U2B output to pin 11 of U2D to go low. 
Four of the five pulses will cause the output of U2D to go high and 
trigger the Q4/Q6 100 millisecond one-shot. When the selected com- 
parator output is applied to U2B it cannot trigger the Q4/Q6 one- 
shot because pin 12 of U2D is held high to inhibit U2D. The output 
of both one-shot circuits is used in the sweep inhibit circuit to stop 
the Generator/ Sweeper sweep ramp. 

Test Procedure D 

Test 1-a. Use the voltmeter to verify the presence of -15, +5 and 
+15 volts at points shown on the schematic. 

Test 1-b. Connect the oscilloscope 
Channel A input to XA8 pin 14 and 
the Channel B input to Test Point 4. 

Place the model 8600A in the RE- 
CORDER mode. Synchronize the os- 
cilloscope to the Generatcr/Sweeper 
sweep output. Set the oscilloscope to 
20 milliseconds/division, Channel A to 
.5 volt/division and channel B to .2 
volt /division. The CRT display should 
be similar to that shown in waveform 
SS4-1. 




If the Channel A waveform is not present trouble is probably in the 
comparator circuits or marker select switches. 



If the Channel A waveform is correct 
but the Channel B waveform is not, 
check Q7, Q8, Q9 and associated com- 
ponents. 

Test 1-c. Connect the oscilloscope 
Channel A input to XA8 pin 10 and 
the Channel B input to U2C pin 10. 

Reset the oscilloscope to ,2 second/ 
division. The oscilloscope CRT display 
should be similar to that shown in Waveform SS4-2 

waveform SS4-2. Note that the se- 
lected marker (in this case marker No. 

3) does not produce an output from one-shot Q4/Q6. 

If the correct waveforms were observed in test 1-b but the Channel A 
input is missing in waveform SS4-2, A6U1 in the comparator assem- 
bly is probably defective. 




If the Channel A waveform is correct, but Channel B is not, r:ove 
the Channel B oscilloscope probe to U2 pin 9. If the signal is now 
present (opposite polarity), U2 is defective. 



I 



If the correct waveform is not observed at U2 pin 9 move the Chan- 
nel A oscilloscope probe to U2 pin 13. If the input pulses are not 
present at U2 pin 13, and were present at XA8 pin 10, U2 is defec- 
tive. If the correct waveform is present at U2 pin 13, check Q4, Q6 
and associated components. 
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Y-Axis Summing Amplifier and Current Source 



The summing amplifier sums the outputs from five sources. They are: 
one from each of the two 100 millisecond one-shot circuits, one from 
the 15 millisecond one-shot in the sweep inhibit circuit, one from the 
1.5 millisecond one-shot circuit in the sweep inhibit circuit and one 
from the wiper of the output zero potentiometer. 

The 15 millisecond inputs to the summing amplifier are shaped by 
Q3, C9, CR5 and R14 to provide clear vertical markers. When the 15 
millisecond input pulse appears, CR5 is forward biased when the sig- 
nal level reaches approximately .6 volt and C9 begins to charge. The 
positive-going excursion of the pulse is controlled by the time con- 
stant of R14 and C9. This causes a gradual rise in the CRT (or X-Y 
recorder) signal trace. If the 15 millisecond pulse itself were used an 
abrupt change in the CRT (or X-Y recorder) signal trace would pro- 
vide only a dot above the signal display. At the end of the 15 milli- 
second pulse CR 5 is reverse biased by the charge on C9 until the 
positive-going output of the summing amplifier turns on Q3 to dis- 
charge C9. 
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I Operation of the 1.5 millisecond shaper circuit is 

the same as the 15 millisecond shaper except that 
I polarities are reversed. 

The marker height control on the front panel is 
in the summing amplifier feedback path. It con- 
I trols the gain of the summing amplifier. 

! The output of the summing amplifier, Ul, is a 

I voltage source which drives a voltage to current 

converter. The output from Q1/Q2 is a current 
i source with a high output impedance. 




Waveform SS4-3 



Test Procedure Q 

Test 2-a. Composite waveform SS4-3, taken in 
the SCOPE mode, illustrates correct waveforms 
(from top down) for XA8 pin 3, XA8 pin 8, Test 
Point 2 and Test Point 1. (Terminate Test Point 
1 in 1000 ohms.) Oscilloscope set for 5 milli- 
seconds/division and .5 volt /division, except for 
Test Point 1 which is shown at .1 volt/division. 

If the correct signals are not present at XA8, pins 
3 or 8, trouble is in the sweep inhibit assembly 
(A6). 



Model 8600A 



If the negative-going signal at Test Point 2 is not 
present, Q3 is probably defective. 

if the positive-going signal at Test Point 2 is not 
present, Q5 is probably defective. 

If none of the signals are present at Test Point 2 
and the input signals are present, Ul is probably 
defective. 

If all signals are present except that shown for 
Test Point 2, check Ql, Q2 and associated com- 
ponents. 

Test 2-b. Connect the oscilloscope Channel A to 
Test Point 1 and Channel B to Test Point 2. Set 
the Generator/Sweeper sweep to slow and the 
model 8600A to RECORDER mode. Set the os- 
cilloscope to .2 second/division, Channel A to 2 
volts/division and Channel B to .2 volt/division. 
The CRT display should be similar to that shown 
in waveform SS4-4. This test verifies operation of 
the recorder mode one-shot circuits. 




Waveform SS4-4 
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Figure 8-25. Y-Axis Assembly Component 
Locations 




Figure 8-26. Y-Axis Schematic Diagram 
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SERVICE SHEET 5 

; Nbrm^ly, causes of malfunctions in the model 8600A will be isolated 
to. 'a^ c^^ board or assembly as a result of performing the tests 
specined in the troubleshooting tree. 

When trouble has been traced to the input amplifier assembly (A3), it 
should be removed from the chassis and re-installed using an extender 
board. This will provide easy access to test points and components. 

Equipment Required: 

Dual Channel Oscilloscope Voltmeter 

Variable Power Supply 10:1 probes (2) 

Generator/Sweeper 

B Decimal Point Circuit 

The input RF signal from the Generator/S weeper auxiliary output is 
a 0.1 to 11 MHz signal which may be superimposed on a dc level.^ 
The dc level is detected and used to determine which of three deci- 
mal points in the numerical readout (DS2, DS3 or DS4) illuminates. 

The input signal goes through a low-pass filter (R1 and C4) and is 
buffered by Qll and Q15. Only the dc level (attenuated by a factor 
of 2) on which the RF signal was superimposed appears at Test Point 
3. 

When the dc level at Test Point 3 is +2 volts, transistor Q12 is turned 
on and pin 12 of UID goes low. UID pin 13 goes high and turns on 
a transistor (Q3) in the A2 assembly to provide a ground return for 
the decimal point in DS2. 



! 
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Test 1-c. Adjust the variable power supply for an output of +3 
volts. The DS2 decimal point should illuminate. If DS2 decimal point 
illuminates, proceed to test 1-d. If not, check the voltage at UID pin 
12; it should be almost 0 volt (saturation voltage of Q12 above 
ground). If the voltage is the right level, check the voltage at XA3 
pin 12 (should be about +3.8 volts). If the correct voltage is present 
at XA3 pin 12, DS2 or A2Q3 may be defective; if the correct voltage 
is not present, U1 is probably defective. If the voltage at UID pin 12 
is close to 5 volts, Q12 or CRl may be defective. 

Test 1-d. Adjust the variable power supply for an output of -3 volts. 
The DS3 decimal point should illuminate. If DS3 does not illuminate, 
check the voltage at UIB pin 5; it should be almost 0 volt (saturation 
voltage of Q14 above ground). If the voltage is the right level, check 
the voltage at XA3 pin 14 (should be about +3.8 volts). If the volt- 
age is present at XA3 pin 14, DS3 or A2Q3 may be defective. If the 
voltage at UIB pin 5 is close to +5 volts, Q13, Q14 or CR2 may be 
defective. 




> 

Signal Processing Circuit 

) 



Q9 and QIO comprise a unity gain buffer amplifier. Q7 and Q8 are 
connected as a differential pair which operates as a linear amplifier 
for low level signals and as a limiter for high level signals. The output 
from Q7 is ac coupled to Q5/Q6 which is a Schmitt trigger. The 
Schmitt trigger output is coupled to the base of Q4 by Cll. Q4 is 
normally on; the sharp negative-going pulses at the base produce 
sharp positive-going pulses at the collector. 



When the dc level at Test Point 3 is -3 volts, both Q13 and Q14 are 
turned on to provide a low to pin 4 of UIB. UIB pin 4 goes high 
and turns on a transistor (Q2) in the A2 assembly to provide a 
ground return for the decimal point in DS3. 



Q3 acts as a^witch. When the main gate in the counter time base is 
off (A5U3A Q high), XA3 pin 3 is high and Q3 is saturated. Under 
these conditions the positive pulses at Q4 collector are by-passed to 
ground; they cannot reach one-shot Q1/Q2. 



When the dc level at Test Toint 3 is -.6 volt, Q12, Q13 and Q14 are 
all off and pin 12 of UID and pin 5 of UIB are both high. The low 
outputs of UID and UIB are applied to the inputs of UlA. UlA pin 
1 goes high and turns on a transistor (Ql) in the A2 assembly to 
provide a ground for the decimal point in DS4. 

Test Procedure B 

Test 1-a. Use the voltmeter to verify the presence of -15, +5 and 
+15 volts at points shown on the schematic. 

Test 1-b. With no RF input applied to the model 8600A, connect 
the variable power supply (set for 0 volt) to Test Point 3. The DS4 
decimal point should illuminate. If it does not, check for a voltage pf 
approxiniately +3.8 volts at XA3 pin 11. If the voltage is present, 
A2Q1 or DS4 may be defective. 

If the voltage is not present at XA3 pin 11, check for voltages of 
approximately +5 volts at U1 pins 5 and 12. If voltages are present, 
replace Ul; if not, proceed to test 1-c. 



When th^main gate flip-flop in the counter time base is “on” 
(A5U3A Q low), Q3 is off and the signal pulses are coupled to Q2. 
One-shot Q1/Q2 provides short time duration pulses to the decade 
counters in the counter assembly (Al). 



Test Procedure 




Test 2-a. Connect the oscilloscope 
Channel A input to XA3 pin 13 and 
the Channel B input to Q7-c. Set os- 
cilloscope controls to 1 microsecond/ 
I division and .2 volt/drvision. Set the 
j Generator/Sweeper to 10 MHz CW 
, ^ and the model 8600A to the counter 
I ,m^ The CRT display should, be 
1 ' similar to that shown in waveform 

SS5-1. 




Waveform SS5-1 
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If both signals are correct, proceed to Test 2-b. 

If neither of the signals are present, check the in- 
terconnections with the Generator /Sweeper and if 
necessary the Generator/Sweeper circuits. 

If the input signal is present but the signal at 
Q7-C is not, check Q7, Q8, Q9, QIO and asso- 
ciated components. 

Test 2-b. Connect the oscilloscope Channel A 
input to Q4-b and the Channel B input to Test 
Point 2. Set the oscilloscope for .2 microsecond/ 
division and .2 volt /division. Synchronize the os- 
cilloscope to the Generator/Sweeper auxiliary 
output (connect the model 8600 A INPUT jack to 
the oscilloscope sync input). Set the Generator/ 
Sweeper output to 100 MHz CW and the model 
8600A to the counter mode. The oscilloscope 
CRT display should be similar to that shown in 
waveform SS5-2. 




Waveform SS5-2 



If both waveforms are present proceed to test 
2-c. 
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If neither waveform is present, check Q5, Q6 and 
associated components. 

If the Channel A waveform is present but the 
Channel B waveform is not, check Cll and Q4. 

Test 2-c. Connect the oscilloscope Channel A 
input to XA3 pin 3 and the Channel B input to 
Test Point 1. Set the oscilloscope for 5 milli- 
seconds/division, Channel A to .5 volt/division 
and Channel B to .2 voi^ ',’ivision. Synchronize 
the oscilloscope to the C,enerator /Sweeper sweep 
ramp. Set the Generator/Sweeper for a 1 MHz 
symmetrical output and the model 8600A to the 
scope mode. The CRT display should be similar 
to that shown in waveform SS5-3. 




Waveform SS5-3 



If both signals are present the assembly is func- 
tioning properly. 

If the Channel A signal is incorrect, trouble is in 
the time base circuit (A5). 

If the Channel A signal is correct and the Chan- 
nel B signal is not, check Ql, Q2, Q3 and asso- 
ciated components. 
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Normally causes of malfunctions in the model 8600A will be isolated to a 
circuit board or assembly as a result of performing the tests specified in 
the troubleshooting tree. 

When trouble has been traced to the counter time base assembly (A5), it 
should be removed from the chassis and re-installed using an extender 
board. This vill provide easy access to test points and components. 

Equipment Required: 

Dual Channel Oscilloscope 10:1 probes (2) 

Generator/Sweeper Voltmeter 

D Reference Oscillator and Divide-by-Ten Circuits 

The reference oscillator is a stable crystal controlled oscillator which pro- 
duces a 1 MHz output. The output signal at Test Point 2 is approximately 
4 volts peak-to-peak. 

There are four divide-by-ten circuits; two of them, U6 and U7, are free- 
running. U1 and U5 are reset at the beginning of each count cycle; U1 to 
9 and U5 to 0. 



U2A, the NAND gate between U5 and U1 is used to delay the beginning 
of the count cycle slightly to ensure that the reset pulse has ended before 
the count begins. The negative-going reset pulse from U2C pin 8 is 
coupled through CRl to pin 13 of UlA. The positive-going trailing edge 
of the reset pulse from U2C pin 8 is delayed by R9 and C7. 

When pin 13 of U2A goes high, pin 1 is high because the Q output of the 
sample rate multivibrator (U3B pin 10) is high. The first positive pulse 
from U5 resets U1 to 0. When U1 is reset to 0 the negative going pulse at 
pin 12 clocks the main gate flip-flop to start the 10 millisecond count 
period. 



Test Procedure H 

Test 1-a. Use the voltmeter to verify the 
presence of -15 and +5 volts at points 
shown on the schematic diagram. 

Test 1-b. Composite waveform SS6-1 illus- 
trates (from top down) correct signals at 
Test Point 2, U7 pin 12, and U6 pin 12. 
The oscilloscope settings are 10 microsec- 
onds/division and .5 voiy division. The 
model 8600A may be operated in any 
mode while observing these waveforms. 
Generator /Sweeper control settings have no 




Waveform SS6-1 



effect on the tests. If all signals are as illustrated proceed to test 1-c. 



If the signal is not present at Test Point 2 check Q4, Q5 and associated 
components. 




Test 1-c. Composite waveform SS6-2 
illustrates (from top down) correct sig- 
nals at U5 pin 12, U2A pin 12 and 

U1 pin 12. The oscilloscope settings wttKKKKKKKtlKM 

are 2 milliseconds/division and .5 volt/ 

division. The model 8600A is 

ing the scope mode. Generator/ 

Sweeper controls, other than the 
SWEEP mode, which must be in the 
fast mode, have no effect on the test. 

If all signals are as illustrated, proceed Waveform SS6-2 

to test procedure Q. 

If the signal at U5 pin 12 is incorrect, U5 is probably defective. 

If the signal at U2A pin 12 is incorrect and the correct signal was 
observed at U5 pin 12, U2 may be defective. However, test proced- 
ures Q and m should be performed before replacing U2 at this point 
in the tests. 

I 

If the signal at U2A pin 23 is correct and the signal at U1 pin 12 is 
not^ Ul is probably defective. 

DSai^ple Rate Multivibrator and Main Gate Flip-Flop 

The sample rate multivibrator (U3B) provides outputs to trigger the 
reset and transfer one-shot circuits and an enable to delay gate U2A. 

In the scope and recorder modes XA5 pin 8 is grounded and count 
initiate pulses from the selected comparator are applied to XA5 pin 
11. These positive-going pulses cause the output of U4D to go low. 
The negative-going pulses at U4D pin 11 are coupled through Cll 
and CR6 to reset U3B. U3B pin 11 (Q) goes low to triggef the reset 
one-shot. 

In the counter mode XA5 pin 9 is grounded. Since there are no 
count initiate signals provided by the sweep inhibit assembly, the 
count must be initiated in the time base circuit. In this mode when 
the count cycle ends and U3B is clocked by the negative-going pulses 
from U3A pin 15 (Q), U3B Q output goes high. C9 begins to charge 
through R12 and R15. When the charge on C9 reaches a level of 
about 2 volts U4C pin 8 is coupled through CR5 to reset U3B to 
initiate the count cycle. 

When U3B is clocked by the negative-going Q output of U3A, U3B Q 
output goes low to initiate the transfer pulse. 

The main gate flip-flop,_U3A is considered to be off when the 
counter is not counting. Q is high and is driving a switch in the A3 
assembly to ground the input RF signal. I 

Test Procedure Hj 



If the signal is present at Test Point 2 but is not present at U7 pin 12, U7 
is probably defective. ( 

If the signal is present at U7 pin 12, but is not present at U6 pin 12, U6 is 
probably defective. 



Test 2-a. Composite waveform SS6-3 illustrates (from top down) the 
correct waveforms for U3 pins 6 (clock), 8 (reset), 10 (Q) and 11 
(Q). The oscilloscope settings are 2 milliseconds/division and .5 volt/ 
division except for U3 pin 8 which was taken at 0.5 volt/division, 
The model 8600A is in the scope mode and the Generator/Sweeper is 
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in the fast sweep mode. If all the sig- 
nals are correct, proceed to test 2-b. 

If only the reset pulse (U3 pin 8) is 
present, U3 may be defective. How- 
ever, the reset circuit check, test 3-a, 
should be performed before U3 is 
replaced. 

If the reset pulse is not present con- 
nect the oscilloscope Channel A input 
to U3 pin 8 and the Channel B input 
to U4D pin 13. The oscilloscope set- 
tings are 2 milliseconds/division, Chan- 
nel A .05 volt /division and Channel B 
.5 volt /division. The CRT display 
should be as shown in waveform 
SS6-4. 

If the signal is present at U4D pin 13 
and is not present at U3 pin 8, U4 is 
probably defective. Check C7 and 
CR4 before replacing U4. 

Test 2-b. Composite waveform SS6-5 
illustrates (from top down) the correct 
signals for U3 pins 2 (clock), 3 (reset), 
14 (Q) and 15 (Q). The oscilloscope 
settings are 2 milliseconds/division and 
.5 volt/division. The model 8600A is 
in the scope mode and the Generator/ 
Sweeper is in the fast sweep mode. 

If all of the waveforms are as shown in 
tests 2-a and 2-b and the counter still 
does not count, trouble is probably in 
the counter circuit, the reset inverter or 
the transfer one-shot. 




Waveform SS6-3 




Waveform SS6-4 




Waveform SS6-5 



If none of the waveforms are present 

U3 may be defective. However, the reset circuit check, test 3-a, 
should be performed before U3 is replaced. 

B Reset and T ransfer Circuits 

The reset one-shot is triggered by the negative-going Q output (pin 
11) of U3B when the count cycle is initiated: All inputs to U2B are 
normally high and the output is normally low. When the negative- 
going Q output of U3B is coupled through C8 to U2B pin 2, U2B 
pin 6 goes high. The high at U2B pin 6 resets U5 and Ul and also 
causes the output of U2C to go low. The output tf U2C (pin 8) is 
used to reset the main gate flip-flop, delay the start of the count and 
through an inverter, reset the decade counters in the A1 assembly. 
The duration of the reset pulse is very short; the one-shot quickly 
returns to its quiescent state. 

A SERVICE SHEET 5 
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The transfer pulse is initiated by the negative- 
going Q output (pin 10) of U3B when the count 
cycle is ended. Both inputs to U4B are normally 
high and the output is low. When the negative- 
going leading edge of the U3B Q output is 
coupled through CIO to U4B, pin 6 of U4B goes 
high to transfer the information from the decade 
counters to buffer/stores in the A1 assembly. The 
duration of the transfer pulse is very short; the 
one-shot quickly returns to its quiescent state. 



Test Procedure 



Test 3-a. Connect the oscilloscope Channel A in- 
put to U2 pin 6 and the Channel B input to U2 
pin 8. Set the oscilloscope to 2 milliseconds/ 
division and .5 volt/division. Set the model 
8600A to the scope mode and the Generator/ 
Sweeper to the fast sweep mode. The CRT 
display should be similar to waveform SS6-6. 




Waveform SS6-6 



If the signals are present but the counter still is 
not working, use one of tb,e oscilloscope channels 
to check for the reset pulse at XA5 pin 2. With 
the oscilloscope sensitivity set at .2 volt/division 
the CRT display should be similar to the display 
for U2 pin 6 shown in SS6-6. If the signal is not 
present, Q1 is probably defective. If the signal is 
present, proceed to test 3-b. 

If the signals are not present, momentarily 
ground pin 3 of UIB while watching the oscillo- 
scope CRT display. If a pulse does not appear, 
U2 is probably defective. If a pulse does appear, 
U3 is probably defective. 

Test 3-b. Connect the oscilloscope Channel A in- 
put to U3 pin 10 and the Channel B input to U4 
pin 6. Set the oscilloscope to 2 milliseconds/ 
division and .5 volt/division. Set the model 
8600A to scope mode and the Generator/Sweeper 
to fast sweep mode. The CRT display should be 
similar to that shown in waveform SS6-7. 




Waveform SS6-7 

If the signal at U3 pin 10 is present and the sig- 
nal at U4 pin 6 is not, U4 is probably defective. 

If neither signal is present U3 is probably defec- 
tive. 

B Counter Mode Count Initiate Circuit 

In the counter mode the count cycle is initiated 
by Q2, Q3 and C4. 

Between counts the sample rate flip-flop Q out- 
put (pin 11) is high. This high is coupled through 
R7 and Rll to charge C4, When the charge on 
C4 reaches about 2 volts Q2 and Q3 are both 
turned on. CR2 couples the positive-going pulse 
from Q2-e to NAND gate U4C. The negative- 
going output of U4C is coupled through CR3 to 
reset the sample rate flip-flop and initiate the 
count cycle. The R/C time constant of the circuit 
determines the five times per second count rate. 

Test Procedure B 

Connect the oscilloscope Channel A input to U4 
pin 9 and the Channel B input to U4 pin 8. Set 
the oscilloscope controls to .1 second/division 
and .2 volt /division. Place the model 8600A in 
the counter mode. The CRT display should be 
similar to that shown in waveform SS6-8. 




Waveform SS6-8 
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Normally, causes of malfunctions in the model 8600A will be isolated 
to a circuit board or assembly as a result of performing the tests 
specified in the troubleshooting tree. 

When trouble has been isolated to the counter circuits the counter 
board (Al) should be removed from the socket and re-installed using 
an extender board. This will provide easy access to test points and 
components. 

Equipment Require : 

Dual Channel Oscilloscope 10:1 probes (2) 

Logic Clip Digital Voltmeter 

Test Oscillator 

Q DS1 through DS5 Drive Circuits 

When the main gate in the A3 assembly is opened the signal to be 
counted is applied to pin 14 of U7. For every tenth pulse received 
the D output of U17 provides an input pulse to pin 14 of U14. Each 
decade counter provides divide-by-ten outputs to the input of the 
decade counter which follows it. Each decade counter remains in the 
state it was in when the count ended until the reset pulse appears. 

The transfer pulse from the counter control assembly (A 5) is applied 
to the buffer-stores after the count is completed to transfer the BCD 
information from the decade counters to the decoder /drivers. The 
decoder /drivers decode the BCD information to decimal information 
and provide a ground to the appropriate number in the numerical 
readout device. 

Test Procedure Q 
General 

The numerical readout indicators, in many instances, will help local- 
ize a problem to a specific area within the counter circuits. 

If any one of the numerical readouts does not function, but numeri- 
cal readouts to the left of it do, the trouble is likely to be the read- 
out device itself, the decoder/driver or the buffer/store associated 
with that readout. It is not likely that the associated decade counter 
is defective. 

If any numerical readout is blank or reads only one number, and the 
readouts to the left consistently read 0, the decade counter for the 
first readout affected (fronji the right) is probably defective. 

( ■ ■ y 

A fast and efficient means of testing DTL and TTL digital circuits is 
provided by the Hewlett-Packard Model 10528 A Logic Clip. This clip 
clamps directly on IC pins (either 14 or 16 pin IC’s) and light emit- 
ting diodes indicate high and low logic levels at each pin. 
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Figure 8^31. HP 105 28 A Logic Clip 



Test 1-a. Apply a signal from the Generator/ 
Sweeper RF OUT to the model 8600A INPUT. 
(12 MHz, SYM SWEEP, 3 MHz SWEEP WIDTH 
and FAST SWEEP MODE.) 

Place the logic clip on the decade counters begin- 
ning with U17, then U14, etc. If the light emit- 
ting diodes blink rapidly on all decade counters, 
the decade counters are probably good. Watch 
particularly for action at pin 14 of all decade 
counters; if pin 14 is active but other pins are 
not, the decade counter being tested is defective. 
If there is no action at pin 14 the preceeding 
decade counter is probably defective. 

Test 1-b. Place the logic clip on the buffer/ 
stores starting with U16, then U12, etc. If pins 2, 
3, 6 and 7 are active but pins 9, 10, 15 and 16 
are not, the buffer /store is defective. 

Test 1-c. If one or more of the numerical read- 
outs does not illuminate, ground pins 16, 15, 8, 
9, 13, 14, 11, 10, 1 and 2 of the decoder/driver 
associated with the readout one at a time. The 
appropriate numbers as shown on the schematic 
should illuminate. If the correct numbers illuini- 
nate and tests 1-a and 1-b were successfully con- 



cluded, the decoder/driver is defective. If the 
numbers do not illuminate check the +200 volt 
supply to the readout anode. If the +200 volt 
supply is present, the readout device is defective. 




DS6 Driver Circuit 



The most significant digit, displayed by DS6, is 
used only when the input frequency to the 
counter is 10 MHz or higher. Below 10 MHz DS6 
is blanked because U2 has not been clocked by 
Ul. The output of U1 changes state at the count 
of 8 (representative of 8 MHz), but since this 
transition is positive-going, it has no effect on 
U2. When Ul receives its tenth pulse (representa- 
tive of 10 MHz), it again changes state and the 
negative-going transition clocks U2. When U2 is 
clocked the Q output goes high and toggles U4 
which acts as a buffer/store. When U4 is toggled 
the Q output goes high and turns on Ql. Q1 
provides a ground for the numeral 1 in DS6. The 
transfer pulse is not required in the DS6 drive cir- 
cuit; both U2 and U4 are reset by the reset pulse. 



Test Procedure 




Test 2-a. Connect the logic clip to U2. Note 
that when the frequency is under 10 MHz none 
of the IC pins are active. Over 10 MHz pin 8 goes 
high and pin 6 flickers. 



Test 2-b. Connect the logic clip to U4. Note 
that pins 2, 3, 5, 7 and 8 are low at frequencies 
of less than 10 MHz. Over 10 MHz pins 3, 6, 7 
and 8 are low. 



Test 2-c. Ground Ql-c. The number 1 should 
illuminate. It it does not, check the 200 volt 
supply. If +200 volts is present, DS6 is defective. 




Decimal Points 



Three transistor switches are provided in the A 2 
assembly to cause a decimal point to appear in 
DS2, DS3 or DS4. These switches are controlled 
by logic circuitry in the A3 assembly. 



Test Procedure 




With the A3 assembly removed, connect +5 volts 
to XAl pins 7, 8 and 9. The appropriate decimal 
point should illuminate. If it does not, check Ql, 
Q2 or Q3 as appropriate. 



8-32 




s ^ 



Model 8600A 







Figure 8-32. Counter Assembly Component 
Locations 
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Control Assembly Component 
Locations 
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Figure 8-34. Counter and Decimal Control 
Schematic Diagram 
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Normally, causes of malfunctions in the model 
8600A will be isolated to a circuit board or 
assembly as a result of performing the tests speci- 
fied in the troubleshooting tree. 

When trouble has been isolated to the Regulator 
Assembly (A7) or the Rectifier Assembly (A9), 
the defective assembly should be removed from 
the chassis and re-installed using an extender 
board. This will provide easy access to test points 
and components. 

Equipment Required: 

Digital Voltmeter 

H Rectifier Assembly A9 

AC power for the rectifiers in the model 8600A 
is supplied by a single power transformer with 
three secondary windings. 

The +5 volt and +200 volt supplies are both full- 
wave bridge-type rectifiers. 

The +15 volts and -15 volts are derived from full- 
wave rectifiers driven by a common transfornier 
secondary. 



regulator board in place; the lower level is taken 
with the regulator board removed from the 
chassis. 

If the voltage level is right with the regulator 
board removed, but is not with it in place, 
trouble is probably in the regulator board, or a 
short elsewhere in the instrument. 

If the voltage level is not right, first verify the 
presence of ac at the transformer secondary, then 
replace the rectiiiers. 



2 



Regulator Assembly A7 



The series regulator for the five volt supply is 
located on the main chassis which serves as a heat 
sink. The 15 volt regulators, mounted on the 
regulator assembly, have individual heat sinks. 

Series regulators function as a variable resistance 
in series with the power supply and the load. If 
the regulated output rises, the series regulators 
conduct less and cause the output to be lowered. 
If the regulated output drops, the series regula- 
tors conduct more and cause the output voltage 
to rise. 



Test Procedure 



Test Procedure 



2 



If none of the voltages shown on the schematic 
are present, trouble is probably in the power 
transformer, line module, power switch or wiring. 

Two voltage levels are shown for each of the rec- 
tifier outputs. The upper level is taken with the 



Since most of the regulators’ circuitry is enclosed 
in an integrated circuit, failed components should 
be easily located. The voltages shown are speci- 
fied by the IC manufacturer. Check for the con- 
trol voltages shown, then check individual 
components. 
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REFERENCE DESIGNATIONS WITHIN OUTLINED (— ) 

ASSEMBLIES ARE ABBREVIATED FULL DESIGNATION IN 
CLUDES assembly NUMBER, tg. RI OF ASSEMBLY A1 
li AIRI DESIGNATIONS OF OTHER COMPONENTS ARE 
COMPLETE AS SHOWN 
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Figure 8-38. Mother Board 










NOTE 

Manual change supplements are revised as often as necessary to keep manuals as 
current and accurate as possible. Hewlett-Packard recommends that you periodically 
request the latest edition of this supplement. Free copies are available from all HP 
offices. When requesting copies, quote the manual identification information from your 
supplement, or the model number and print date from the title page of the manual. 



MANUAL CHANGES 



MANUAL IDENTIFICATION 

Model Number: 8600A 

Date Printed: Sept. 1 970 I 

Part Number: 08600-90001 



This supplement contains important information for correcting manual errors and for adapting the 
manual to instruments containing improvements made after the printing of the manual. 

To use this supplement, make all ERRATA corrections and all appropriate serial number related changes 
indicated in the tables below. 

► -NEW ITEM 



Serial Prefix or Number Make Manual Changes 



1044A00111 thru 
1044A00130 




1044A00I31 thru 
1044A00200 


1,2 


1 144A00201 thru 
1148A00210 


1,2,3 


1 148A0021 1 thru 
1148A00310 


1,2, 3,4 


1 148A0031 1 thru 
1148A00410 


1-5 


1 148A0041 1 thru 
1 148A00740 


1-6 



Serial Prefix or Number 


Make Manual Changes 


1601A 


1-7 


1651A 


1-8 


1702 A 


1-9 


1901A 


I-IO 


2006A 


1-11 


2020A 


1-12 


2048A 

t 


1-13 


2117A 


1-14 



The following Service Notes are p.vailable from your local HP Sales and Service Office: 



i 

Service Note 


Serial Number 


Description 


8600A-1 

8600A-2 


All Serials 

Prefix 1601 A and below 


Sweep Inhibit Modification Kit 
Recommended Replacements for A5Q1 through Q5 
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ERRATA 

Page 1-2, Table l-l, Specifications: 

Add: OPTION 001: A modification kit (PN 0860Q-60022) is supplied to make the HP 8690 sweep oscillator/8698B 
RF unit compatible with the HP 8600A digital mark;er. 



NOTE 

When using 8601A Generator/Sweeper, Serial Numbers 954-01131 and up, in some cases the 
minimum marker separation spesification will not be met due to interaction on the 860Ts 
sweep board. In such cases it is recommended that the modification kit (Part Number 
08601-60893 be installed in the 8601A Generator/Sweeper. 

Page 1-2, Paragraph 1-16: 

Delete all references to Rack Mounting Kit. 

Delete all references to Modification Kit. 

■ ^ t 

Page 1-3, Paragraph 1-18: 

Add: “A Rack Mounting Kit is available to install the instrument in a 19-inch rack Rack Mounting Kits may be 
obtained through your nearest Hewlett-Packard office by ordering HP Part Number 5060-8739.” 

Add:VA Modification Kit, HP Part Number 08601-60093 is available for the 8601 A. This modification is required 
on Model 8601A’s with Serial Number 945-01 130 and below.” 

Page 1-3, Table 1-2: 

Change the Model Number of the recommended Frequency Counter to HP 5381 A. 

Page 4-6, Paragraph 4-13: 

Under Equipment,change the recommended Electronic Counter model to HP 5381A. 

Page 4-7, Paragraph 4-14: 

Under Equipment, change the recommended Electronic Counter model to HP 5381 A. 

Page 5-3, Paragraph 5-10: 

Under Equipement, change the recommended Electronic Counter model to HP 5381 A. 

Page 6-10, Table 6-2: 

Add AlORl, HPPart Number 0683-3035, RESISTOR 30K 5% .25W FCTC= - 500/ -f- 800, Mfr. Code 2848U, Mfr. 
Part No. 0683-3035. 

Change AlOAl to HP Part Number 08600-60035 (Recommended Replacement). 

Page 6-11, Table 6-2: 

Change the first ‘‘W2” description to: “CABLE ASSY: COUNTER.” 

Change the second “W2” entry (Power Cable) to W3. 

Change the third “W2” entry to W4 
Delete the fourth “W2” entry (08600-60015). 

Add cables W5, W6, W7, and W8. HP Part No. 08600-60014, CABLE ASSY: COMPARATOR. 

Page &• 19, Figure 8-17: 

Change T1 to AlOTl. 
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ERRATA (Cont’d) 

Page 8-23, Figure 8-22: 

CJhange XA4 pin 5 to pin S. 

Add “J7” under “SWEEP OUT” label. 

Add a shielded, grounded cable, W4, around the three wires from R 1. 

Add a shielded, grounded cable, W5, around the three wires from R2. 

Add a shielded, pounded cable, W6, around the three wires from R3. 

Add a shielded, gro'inded cable, W7, around the three wires from R4. 

Add a shielded, grounded, cable, W8, around the three wires from R5. 

Page 8-29, Figure 8-28: 

Add to cable attached to J1 the label “Wl” and color code “4” (yellow). 

Add to cable attached to J5 the label “W2” and color code “4” (yellow). 

Page 8-35, Figure 8-37: 

In the top left-hand corner, change “AC LINE” to “POWER CABLE W3.” 

CHANGE1 

Page 6-6, Table 6-2: 

Add A5R25 0757*0442 R: FXD MET FLM lO.OK 1% 1/8W. 

Page 6-7, Table 6-2: 

Change resistor A6R14 to HP Part No. 0698-0083 R; FXD MET FLM 1.96K ohm 1% 1/8W. 

Page 8-25, Figure 8-24: 

Changr resistor A6R14 to 1960 ohms. 

I ■ . ' ^ , 

Page 8-31, Figure 8-30: 

Add lOK resistor (A5R25) between A5Q3 base and junction of A5C4, A5CR1 and A5R7. 

CHANGI2 

Page 6-3, Table 6-2: ' 

► Change diodes A2CR1 and a 2CR2 to HP Part No. 1902-0197. Change resistoi^? A2R7, A2R8, A2R9, A2R10, 
A2R11 and A2R12 to HP Part No., 0698-3136 R:FXD MET FLlVl 17.8K OHM 1% 1/8W. 

Change capacitor A3C7 to HP Part No. 0160-01 74 C: CER .47 UF + 80-20% 25 VDCW. 

Page 6-10, Table 6-2: / : " 

Change power line module A10A2 to HP Part No. 5060-1200. i 

Page 8-29, Figure 8-28: ' , V 

ChangO value of capacitor A3C7 to .47 UF. 

, ' , '*, 1 ' 

Page 8-33, Figure 8-34: 

Change valu<? of resistors A2R7, A2R8, A2R9, A2Ri0, A2R11 and A2R12 ro 17.8K OHMS. 
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CHANGE 3 

Page 6-11, Table 6-2, under MISCELLANEOUS: 

Add the following note to define the 8600A color scheme. 

NOTE 



This change implements a different color scheme for the standard instrument. 
Colors prior to this change are now available as options. Refer to listing below. 



8600A STANDARD. Indicates color scheme for the 8600A beginning with this 
change. (Includes MINT GRAY front panel and OLIVE BLACK panel connector.) 

8600A Option A85. Indicates LIGHT GRAY front panel. 



8600A Option X95. Indicates color scheme for 8600A prior to this change. 
(Includes LIGHT GRAY front panel and BLACK panel connector.) 



Add the following 8600A parts or description changes: 



08600-40003 

# 08600-40006 
5000-0729 

# 5000-8591 
5000-8637 

# 5001-0102 
5000-8640 

# 5000-0103 
5060-0774 

# 5060-8739 
08600-0001 

# 08600-00012 
08600-00005 

# 08600-00011 
08600-20017 

# 08600-20022 



CONCENTRIC PUSHBUTTON (LIGHT GRAY) 
CONCENTRIC PUSHBUTTON (JADE GRAY) (STANDARD) 
SIDE COVER 3X11 (BLUE GRAY) 

SIDE COVERS 3X11 (OLIVE GRAY) (STANDARD) 

TOP COVER (BLUE GRAY) 

TOP COVER (OLIVE GRAY) (STANDARD) 

BOTTOM COVER (BLUE GRAY) 

BOTTOM COVER (OLIVE GRAY) (STANDARD) 

RACK MOUNT KIT (LIGHT GRAY) 

RACK MOUNT KIT (MINT GRAY) (STANDARD) 

FRONT PANEL (LIGHT GRAY) 

FRONT PANEL (MINT GRAY) (STANDARD) 

PANEL CONNECTOR PANEL (BLACK) 

CONNECTOR PANEL (OLIVE BLACK) (STANDARD) 
PANEL FRAME (BLUE GRAY) 

PANEL FRAME (OLIVE GRAY) (STANDARD) 



# Denotes standard color for 8600A part beginning with this change. 



CHANGE 4 

Page 6-3, Tabie 6-2: 

Add A3CR3, 1901-0050 DIODE; SILICON. 

Add A3CR4, 1901-0050 DIODE: Slli^iCON. 

Page 6-4, Table 6-2: 

Add A3R53, 0757-0416 R: FXD MET FLM 511 OHM 1%. 
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CHANGE 4 (Cont’d) 

Page 8-29, Figure 8-27: 

Replace Figure 8-27 with Figure 8-27 in this Change Sheet (CHANGE 4). 
Page 8-29, Figure 8-28: 

Add a partial schematic, Figure 1 of this change sheet. 



C5 

.047 

Hf- 



R3 

llVt 



CR3 



R35 

511 

-wv 



CR4 
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R5 

750 






09 

1853-0020 



C6 

TK/ Qio ” 

^■^ 1855 - 0062 ' 1 ( 



R6 

3830 



“T” 

-15V 



Fisure 1 




CHANGE 5 

Page 6-8, Table 6-2: 

Change A7R12 to HP Part No. 0811-1662 R: FXD WW 0.47 OHM 5% 2W. 
Page 8-35, Figure 8-37: 

Change value of resistor A7R12 to 0.47 OHM. 

CHANGE 6 



This change adds a grounding lug to the HP 8600A rear panel. 

Page 6-11, Table 6-2, MISCELLANEOUS: 

Add HP Part Number 0360-0268 LUG: GROUND. 

Add HP Part Number 2360-0115 SCREW: PAN HEAD. 
Add HP Part Number 2420-0001 NUT: HEX. 

CHANGE 7 



Page 2-2: 

Add Figure 2-1 included in this Manual Change Supplement. 

Page 6-10, Table 6-2: 

Change A10A2 power line module to HP Part No. 0960-0444. 

Page 8-35, Figure 8-37: 

Replace A10A2 power line module with Figure 2 in this Manual Changes Supplement. 



NOTE 



The power line module in Figure 2 is not directly interchangeable, the 8600A 
Digital Markers with serial number prefix 1148A and below must use power line 




modules HP Part No. 5060-1200. 
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AC LINE 




Figure 2. A10A2 Power Line Module (Change 7) 

CHANGE 8 

Page 6-6, Table 6-2: 

Change A5Q1 through A5Q5 to 1854-0019, TRANSISTOR NPN SI TO-18 PD=360MW, 28480, 1854-0019. 
Page 8-31, Figure 8-30: 

Change HP Part Number of A5Q1 through A5Q5 to 1854-0019. 

CHANGE 9 

Page 6-10, Table 6-2: 

Delete AlOCl (entire line). 

Change A10A2 power line module to HP Part No. 0960-0448. 

Change AlOSl to 3101-1957, SWITCH: PUSHBUTTON DPST-NO ALTNG 10.5A 250 VAC. 

Page A10A2 power line module with Figure 3 in this Manual Changes Supplement. 

NOTE 

I ' . 

The power line module in Figure 3 is directly interchangeable in instruments with serial 
number prefix 1601A. The 8600A Digital Markers with serial number prefix 1148A and below 
must use power line modules HP Part No. 5060-1200. 
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AC LSNE 



^ " '■ ' ' * ' ' > 

NEUTRAL LINE GND 




Figures. A10A2 Power Line Module (CHANGE 9) 

CHANGE 10 

> 

Page 6-10, Table 6-2: 

Change AlORl to HP Part Number 0698-3162, RESISTOR 46.4K 1% . 125W F TC=0- - 100, Mfr. Code 24546 
Mfr. Part No. C4-1/8-TO-4642-F. 



Page 8-35, Figure 8-37 (CHANGE 9, Figure 3): 
Change value of AlORl to 46.4K. 
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RECEPTACLE FOR PRIMARY POWER CORD 



PC SELECTOR BOARD SHOWN POSITIONED 
FOR 115/120 VAC POWER LINE. 



- r**' 

^ A- 't 

^ O li 



a^4 

m- 









OPERATING VOLTAGE APPEARS IN MODULE WINDOW. 



A 



n 

ImiL 



SELECTION OF OPERATING VOLTAGE 

1. SLIDE OPEN POWER MODULE COVER DOOR 
AND PUSH FUSE-PULL lever TO LEFT TO 
REMOVE FUSE. 

2. PULL OUT VOLTAGE-SELECTOR PC BOARD. 
POSITION, PC BOARD SO THAT VOLTAGE 
NEARESl^ ACTUAL LINE VOLTAGE LEVEL 
WILL APPEAR IN MODULE WINDOW. PUSH 
BOAPD BACK INTO ITS SLOT. 

3. PUSH FUSE PULL LEVER INTO ITS NORMAL 
RIGHT-HAND POSITION. 

4. : CHECK FUSE TO MAKE SURF IT IS'OF COR- 

RECT RATING AND TVPf; for INPUT AC 
LI Wfe voltage, fuse RATINGS FOR DIF- 
FERENT LINE VOLTAGES ARF. INDICATED 
' BELOW POWER MQflULE. 

K INSERT CORRECT FUSE IN FUSEHOLDER. 



/ .. \ 



Figure 2-1. Line Voltage Selection with Power Module PC Board (CHANGE 7) 
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CHANGE 11 
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Pag^ 6-3, Table ;6-2: 

(Change A1 Counter' jBoard to HP Part fS|umber 08600-60026 and change the component parts to the list in this 
change sheet. '!'■ ' ' 

Page 6-4i; Table '' j 

Change A3Ui)p HP Part No. 1820-1144, CD 6, IC GATE TTL LS NOR QUAD 2-INP. 

Page 6-6, Table 6-2: 

Change:45Ul, ASUS, A5U6, and A5U Part No. 1820-1490, CD 5, ICCNTRTTL LS DECD ASYNCHRO. 
Change A5U2 to HP Part No. 1820 1202, CD 7, IC GAJE TTL LS NAND TPL 3-INP. 

Change A5iJ4 to HP, Part No. 1820-1 197, CD 9, IC GATE TTL LS NAND QUAD 2-INP. 

, Page 6-7, Table (|S-2: 

Change A6R32 to HP Part Number0757-0280, CD 3, RESISTOR IK 1% .125 W F TC = 0± 100. 

Change .A6R33 and A6R35 to HP Part Number 0757-0424, CD 7. RESISTOR I.IK 1% .125W F TC=--0± 100. 
Change A6Ul to HP Part Npmber 1820-1208, CD 3, IC GATE TTL LS OR QUAD 2-INP. 

, Page 6-9, Thble 6-2: 

Change A8U2 to HP Part No, 1820-1 144, CD 6, IC GATE TTL LS NOR QUAD 2-INP, 

Page 6-10, Tabl^ 6-2: ( 

Change All Mother Board to HP Part Number 086,00-6002')' and change the component parts to ihe list in this 
change sheet. ' ,r 

Add A12 Display BoarO, HP Part Number 0,8600-60028 and.the component parts listed in this change sheet. 

Page 6-11, Table 6-2: ^ i ' J 

Under Mi'^cellaneous, change pari number for window from C)8600-40001 to 08600-40010, check digit 4. 

Delete hP Part Number 08600-40002. ' 

Add Display bracket, HP Part Number 08600-(,)001 8, Check, Digit 8. ' 

Page 849, Figure 8-17: ' ' 

Add Display Assembly A 12 directly in front of A1 (just below A1 on' photo). 

Page 8-25, Figure 8-24: ' 

Change A6R32 to 1000 Ohms; 

Change A6R33 and A6R35 to 1 100 Ohms. 

Change A6U I l;o HP Part Number 1820-1208. , 

Page8-27,Figure8-i,6: 

Change A8U2 to HP Part Number 1820-1144. . 

Page 8-29, Figiilre 8-28: 

Change 4(3111 to HP Part Number 1820-1144, 

Page 8-31, Figure 8-30; ' 

Change A5U1, A5L1 5, A5U6, and A5U7 fo HP Fart Number 1820-1490. ^ 

Change A5U2 to HP Part Number 18204202. , 

Change A3U4 to HP Part Number 1820-1197. 

Page 8-32, Service Sheet 7: ■ 

\ j , ’ ' ^ ^ ’ )'■ ! ' ' 

Replace thetheory of operation and fesV procedures With the following text; 

SEfiVICE SHEET 7 

THEOKY OF OPERATION FOR A1 COUNTER/ORIVER BOARD (086190-80026) 

A simplifiediblock diagfapi of A1 is showp in Figure 8-31 A. The dual decade counters ( U 1. U2, and Q3) 
cpnyert a 10ms ^nterval of COUNT IN to six ^Cp' outputs. At tlie end of the 10ms interval, the latches 
(06,) U7, and U8) are enabled and store . the output of the decade counters. Each of the four 6-io-l 
multiplexers (U4, U5, U?, and UiO) is respoinsible for a unique bit of the BCD code. For instance, U9 
, selectothe least significant bit, the BCD “A” bit, of each of the six four-bit latches.UlO selects the BCD 

“B”bits, U5 the BCD “C” bits; and U4 the BCD “D” bits. ' / r 
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CHANGE 11 (Cdrtfd) 

A clock operalirig ai approximately 3 KHz sequences a four-bit decade counter (U13) through the 
following count: 0000, 0001, 0010, 0011, 0100, 0101. The leading zero is not used, so we end up with six 
three-bit cohtrpl ciodes which are repeated to give a multiplexed display as follows. Suppose the control 
code is 000. Then the leasuignificant digit, DSl, will be turned on. At the same time the BCD data for DSI 
on pins 4, 5, 6, and 7 of latch yS is routed by the four 6-to-l multiplexers to the BCD-to-7 segment 
decoder/dri ver. The decoded output arrives on the display board as DS 1 is turned on. In this way the BCD 
selection issynchronized with digit turn-oh. The sequencing control code causes the multiplexed display. 

Add Figure 8-31 A included in this Change Sheet. 

Page 8-33, Figure 8-3?,: 

Replace Figure 8-32 with the new Figure 8-32 (Ghartge 11) included in this Change Sheet. 

Add Figufei8-32A, A12 Display 08600-60028 Component Location (Change 11) included in this Change Sheet. 

Page 8-33, Hgure 8-34: 

Change the All Mother Board as shown in the partiaii' schematic included in this Change Sheet for new mother 

,/ board 08600-60027. 

Replace the A1 Counter Board section of the schematic with new schematic of A1 Counter/Driver Board 
08600-160026, Figure 8-34A, and A12 Display Board 08600-60028, Figure 8-34B. 

Page 8-36, Figure 8-38: 

Replace All Mother Board photos with New Mother Board 08600-60027 included in this Change Sheet. 






Figure 8-31 A. A1 Counter/Driver 08600-60026, Simplified Block Diagram (CHANGE 11) 
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P/0 A2 CONTROL ASSEMBLY, 108600-60009) 




NOTE 

LDS = LAST DIGIT SUPRESSED. 

DP2, DP3, DP4 » DECIMAL POINT SIGNALS TO A12DS2, 3, AND 4. 



P/0 Figure 8-34. Partial Schematic (yf All Mother Board 08600-6002 1 ( CHANGE 1 1 ) 
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Table 6-3. Replaceable Parts (Change 1 1 ) 




Description 



rnir.Tf,»/i)i.rwfcn MriAui) 

r*«>»CIT0*<«AAn ,tiir H'lwOC C<'“ 

C»p*ciTc"»-r*n ,inr ♦-?()» ^ownc 

CO'if-fCTnu m nECT*rf,'jL*'* 

<»f9ISTn«» It r Tc«(**.|tio 

rc c‘itb ttl c 9 oEcn dual u.hit 
rc C'lTB TTI L9 f'tCH ru*L a.HlT 
TC r'^Ts ttl l 9 ofcn o;ui. a-atr 

rc *«u»»/n«r««ut tu lc a.ro.i.tiiwe 
rc Mu»#/o*TA«*eu ttl l3 b-to-i-linc 

rc LCH TTL LS O-TTBI OCTu 
rc LCH TTL Li O-TTBC OCTl 
rc LCH TTL L3 0-TTH| OCTl 

rc ^o»»/o*T»-aeL ttl l3 b-to.»-lini 
rc ’-u»B/r)AT».stL ttl l 3 B-To.|.tiMe 

rc OCO* ttl L8 J-TO-B-LIne 
1 C ncoB rri La Hco.r6«7«ses 
rc c^TB ttl l 3 t)£CO aitnchbo 
rc scmm|tt-t»ic ttl ls ^tinr> quad 

NeTMOBN.BCS SaltBBB.AM OHM X J 

•ouThKh HoAbo ASsCbBLV 
ro'i'rCCToB-BB $mc tj PC aoso*^** 
COMM£CTO<»»BP a-C »• BC 50 -ohm 

aMiTCH-aBAcpB 

l-ITCH-aPACIB 

B-rTCM-aBAciB 

9 -ITCH-ai*ACCB 

BwITCN-PB nPOT ALTNC ,«5A tiawAC 
Ai«,tTCH-PB 1-arATiOM jn**M c-c »bacing 

C0"n£CT(JO-Pc edge lO-COMT/BOH ^-OOna 
COM"*CCTOH-PC EDGE |5-Cn"<T/<»0A i-BQ-8 

ro''''^ecTo»-pc eocc la-coi^T/BOH i-bo** 

CO^NfCTOB-PC lOlil IS-CO-«.T/BOh 2-BOwa 
CO^nECTOH-BC £D6E t5-cr>NT/P0H I-BOh 

co'«nectu»-bc moE i5-cq'«>tabow ?-Bowa 
rOMMECTOB-BC edge 15-CDNT/BOh I-BOh 
rO'NECTOH.BC EDGE ja-COAtT/BOw l-BQ- 
CO•|^ECTOH•BC edge 15-C0(»T/b0h I -BOm 
COMDECTUB-BC tOC£ 15-CONT/BQ- |-BOh 



nlSBLAT BOABO 

r>i9Bl AT-NUM-3EG t-CHAB ,'H-M TEL 

rtrSBLAT.MU'^.aEG l-CHAB ,ai-H TEL 
DI3BLAV•^l)“-3eG t-CHAn , 03 -H yEL 
dI3PLAT-'vUm-S£G 1-CHAb ,'M-w yEL 
dt3BL«t-nut-3£G »-ChAB tEl 

nispLAV-M0“-atC I-CHAb ,«S-h yEL 

CABLt TBAmsITIdm ?0-TEBm niP BOlDIB 
COi'MECTOB ?U-P1M F PoaT TyB£ 

TB*im 3J5T0B piyP 7iii>«n7A 8t Tf.)-|B PoppoOMw 

roANarsToB pup »tijv< 07 A ai td-ib bobboom- 

TBANai3»<’B BMP ^N^BU7A 31 TO-tB BO*«oOMh 

TBANatsrcB BMP pn?bo7a ai to-ib Poiaf,i>Mi» 
TBA^aiaTOB P"iP ;n^«i>ta at to-ib pob4oo'*>* 

TBAMBiaTnH BMP 7M2B0TA 31 TO-IB B0 bB00*'i» 
TBAMSISTOB PNB /N/B(.7A 9T T0-|B POBPOflMi* 
TBAn,ai3T0H pc<p ?N2Bt7A 9l TO-|B •*DB« 00 ’*H 
TBAn3I3T0B bmp ?*'#Bo7A ai T0-|B POBBoOm- 
TBANlrSTOB BMP prj?P07A 81 Tu-lB BDpttjoM- 



TBANarSTHH PNP piy;<lb 7 A 31 
TBA’^aiaTOH pMp p)MiE«o7A ar 



7 o-|B POpttnnM- 
Tn-fl pOpUnoH,* 



TBAf, 3 I 8 T 0 B PNP ;\ijB«» 7 A 31 TO-lB PDittoP«w 
TPA^aiaTtlB B»ip ^^B4l)7A 8T TO-|B PObBOOMI* 
TBA^S 13 T(^B Bf.'P PN^BOTA at Tn-|H PObB(K»m- 



Mfr 

Code 



^AaA,» 

2 B 5 Bfe 

0UB5 

oia»5 

0|rf*5 

>UB5 

•M<B5 

1)1 

01^95 

0|<95 

0UB8 

OIrfBS 

0UB5 

01/95 

01/95 

01/95 

Oll/I 

/8BB0 

/sbbo 

/bbbo 

/SBBf) 

/9Bao 

/abbo 

/bbbp 

/BBSo 

/8B80 

/BBBo 

/8BBf» 

/9BB0 

/5BBq 

/8B»o 

/BB«n 

/8B8l) 

/8B80 

28BB0 

/BB80 



/8«80 

/8Ban 

/«bbo 

28B80 

? 8 B 8 o 

/BB8n 

/8BB0 

/8B8)) 

/«bbo 

0 B 7 | a 
OB/I J 
Ob 71 J 
0B7| A 
ou7| « 
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Table 6-3. Replaceable Parts (Change 11) 



Reference 

Designation 


HP Part 
Number 


CD 


aty 


Description 


Mfr 

Code 


Mfr Part Number 


A12W1 


8120-2074 


6 


1 


CABLE-RIBBON 20-CONDUCTOR 80.5 FT LG9 


28480 


8120-2074 


A12XDS1 


1200-0508 


n 




SOCKET-IC 14-CONT DIP-SLOR 




1200-0508 


A12XDS2 


1200-0508 






SOCKET-IC 14-CONT OIP-SLDR 




1200-0508 


A12XDS3 


1200-0508 






SOCKET-IC 14-CONT OIP-SLDR 




1200-0508 


A12XDS4 


1200-0508 






SOCKET-IC 14-CONT OIP-SLDR 




1200-0508 


A12X0S5 


1200-0508 


■■ 




SOCKET-IC 14-CONT DIP-SLOR 




1200-0508 


A12XDS6 


1200-0508 


wsm 




SOCKET-IC 14-CONT DIP-SLOR 


28480 


1200-0508 



CHANGE 12 

Page 6-10, Table 6-2: 

Change AIOAI to HP Part Number 08600-60032, Check Digit 2. 

Change AlOSl to HP Part Number 3101-2329, Check Digit 9, SWITCH; DPDT Toggle. 

Change All to HP Part Number 08600-60030, Check Digit 0. 

Page 6-11, Table 6-2, MISCELLANEOUS: 

Change Part Number of Identification Plaate from 7120-2547 to 7121-0364, Check Digit 4. 

Aid HP Part Number 5021-0999, Check Digit 7, COVER-TRIM. 

Change Part Number 08600-20018 to 5060-0729, Check Digit 3, FRAME ASSEMBLY 3 + 11 FM (QUANTITY 

2 ). 

Change Part Number of Top Cover from 5001-0102 to 5060-8587, Check Digit 7. 

Change Part Number of Bottom Cover from 5001-0103 to 5060-871 1, Check Digit 9. 

Add HP Part Number 08443-00021, Check Digit 2, Front Panel Bracket (QUANTITY 4). 

Change Part Number of Front Panel from 08600-00012 to 08600-00019, Check Digit 9. 

Change Part Number of Deck from 08600-00003 to 08600-00020, Check Digit 2. 

Delete HP Part Number 08600-20022, Panel Frame. 

Add HP Part Number 08600-20029, Check Digit 3, Bottom Panel Trim. 

Add HP Part Number 08600-20031, Check Digit 7, Top Panel Trim. 

CHANGE13 

Page 6-3, Table 6-2: 

Change A2 to HP Part Number 08600-60033, Check Digit 3. 

Page 6-3, Table ^-2: 

Delete A2CR1 through A2CR8. 

Delete A2R7 through A2R 12. 

Page 8-33, Figure 8-34: 

Change A2 to HP Part Number 08600-60033. 

Delete A2CR1 through A2CR8. 

Delete A2R7 through A2R12. 
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Change A4 to HP Part Number 08600-60034. 

Add A4R71, HP Part Number 0698-0085, RESISTOR-2.61 K 1%.125W FTC-0± 100, Mfr. Code 24546, Mfr. Part 
No. C4-1/8-TO-26I1F. 

Change A4U7 to HP Part Number 1820-1208, Mfr. Code 01295, Mfr. Part No. SN74LS32N. 

Page 8-23, Figure 8-21: 

Add R71 to the Component Locations Diagram in the lower left corner of the Figure, between R35 and C2. 
Page 8-23, Figure 8-22: 

Change the HP Part Number printed in the upper left comer of the schematic to 08600-60034. 

Change U7 to HP Part Number 1820-1208. 

Add resistor R71, 2.61K, between U7 pin 8 and the +5V supply. 
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Figure 8-27. Input Amplifier Cdmponent Location^ (CHANGE 4) 
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